GENERAL

These desi gn gui delines have been prepared to assi st engineers preparing
plans for water and sanitary sewer projects in Chesterfield County,

Virginia. These guidelines are for use by experienced design
professionals. Variations wll be permtted based solely on sound
engi neering practice and will be reviewed and approved by the Departnent

of Public Utilities on an individual basis. Such variations nust be
requested in witing along with sufficient docunentation supporting the
request.

Public sanitary sewers, private sewer 8" and larger (wth manhol es and
service laterals), and public water mains shall be designed by a
Prof essi onal Engineer |icensed in accordance with the requirenents of the
Code of Virginia or a Professional Surveyor with a Class B |license issued
by the State of Virginia. Designs shall be in accordance with the Latest
Edition of Waterworks Regul ations and Sewerage Regul ations, Virginia
Departnment of Health, Commonwealth of Virginia and any other |ocal, State
or Federal agencies having jurisdiction. The engineer shall also conply
with the requirenents of the County's subdivision and utilities ordinances
as they pertain to water and sewer systems. It is the responsibility of
t he Engineer to inform developers of the contents as set forth in the
applicable I ocal ordinances as it relates to the project under review and
consi deration by the Departnment of Public Utilities.

Prior to construction of public water and/or sanitary sewer facilities,
construction drawings for the proposed facilities nust be submtted for
review to the Departnment of Public Utilities, Chesterfield County. The
construction drawi ngs nust be in a form acceptable to the Departnment and
be submtted in three copies. If deenmed necessary by the Departnment, the
devel oper or his agent shall submt an overall plan for the water and/or
sanitary sewer systens for the proposed devel opnent. The plan nmust be
submtted to the Departnent of Public Utilities for review and approval at
least thirty (30) days prior to subm ssion of any schematic, tentative
subdi vi sion, construction or site plan for the property. A detailed
checklist of plan requirenments can be found in Appendix 12 of this
docunent .

It is suggested that, for conplex projects and projects which nay require
speci al considerations, the engineer arrange a neeting with the Depart nent
of Public Utilities staff to discuss the approach to be taken to supply
water and sanitary sewer service. Al water and sanitary sewer systens
must be | ocated and sized properly to serve the entire service area in
conformance with the County's approved Water and Wastewater Facilities
Pl an.

It should be noted that where it is determ ned that water or sanitary
sewer lines are necessary to serve property beyond the subdivision or
devel opnent in question, the developer will be required to design and
construct his system properly sized and at an appropriate |ocation, to
permt future extensions to be nade at the linmts of the subdivision or
devel opment in question. Mre specifically, sanitary sewer systens nust be
desi gned and constructed along rivers, creeks, and swal es where adjacent
property will be served by this system The system nmust term nate, at al
points in new devel opnment, to within one lot fromthe adjacent and/or
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upstream properties to be served by the systemin the future. Elevation of
the sewer system nust be designed such that future extensions are taken
into consideration to allow service to all the area which naturally drains
towards the system Public water systens nust be desi gned and constructed
al ong maj or roads and/or through the developnent to facilitate for future
extensions. In selecting routes for water and sanitary sewer extensions,
the Departnment requires that the |location nust be such that it nmaxim zes
the potential for serving areas of existing and/or future devel opnents.

The devel oper nust enter into a contract with the Department before any
wor k begins. A copy of the Utility Contractor's bid proposal as accepted
by the devel oper is required to prepare the contract. The Unit Price Bid
Proposals shall be based on the approved water and/or sanitary sewer
pl ans. All work nust be performed by a Class A licensed contractor and/or
as deened acceptable to the Departnent of Public Utilities. Wiere refunds
may be involved, the developer is required to adhere in strict accordance
with the current refund policy. A copy of the refund policy is available
upon request. The Board of Supervisors nust approve the contracts where
refunds are involved prior to the begi nning of construction. Pursuant to
the definition, terms, and conditions as set forth in the Chesterfield
County Code - Sections 18-1(a),(u) & (v), 18-51, 18-53, 18-54, 18-55

18-55.1, and 18-56, all extensions of the public water and sewer systens
shal | apply and the ordi nance be adm nistered as foll ows:

Ref unds will be made where -

1. The Departnment of Public Utilities has required that additiona
water or wastewater lines be installed to serve property beyond
t he devel oper's property; or

2. The developer is required to oversize the water or wastewater
I ine being constructed to serve his devel opnent; or

3. An offsite extension (3,000 in length or less) is approved by
t he Departnent of Public Utilities and does not fall into any of
t he categories |listed bel ow

Refunds will not be made where -

1. There is a tentative subdivision or schematic plan approved
where the offsite water and wastewater |ine extends through

and/ or adj acent to this devel opnent to serve another
devel opnent; or

2. A smal l er devel opnent is the offspring of a |arger devel opnent,
where the entire tract was originally owned by one devel oper,
not necessarily the sanme devel oper; or

3. The devel opnment is outside of the natural drainage area or
wast ewat er service area where its' flows wll discharge; or

4. The extension is within or adjacent to a road which separates
the devel oper's property fromthe existing water or wastewater
system
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Attached to these guidelines are the foll ow ng appendi ces:

1. Devel oper's Checklist for Utilities Projects

2. I nformation Required for Utilities Contract

3. Contacting Property Omers (Sanple Letter)

4. Engi neer's Checklist for Water and Sewer Pl ans

5. Revi ew Procedures for Water and/or Sewer Pl ans

6. Revi ew Process for Water and Sewer Lines in Virginia Departnment
of Transportation's Ri ght-of-Wy

7. Site Plan Requirenents

8. Fire Sprinkler Systenms Requirenents

9. Standard Procedures for the County's Acceptance of Newy
Constructed Punp Stations

10. Procedure for Installing Wter Meters in Comercial and

| ndustrial Devel opnents

11. Procedures for Coordinating Proposed Water Line Designs wth
Exi sting Septic Tank and Drainfield Systens

12. Overall water/wastewater system plan.

13. Drawing Quality Control Specifications

14. Water Flow Test Subm ttal and Approval Procedures

The engi neer should carefully review each of the appendices and follow the
instructions and requirenents stated therein.

CONTACTI NG PROPERTY OWNERS

Prior to perform ng any survey and design work on private property, the
engi neer/ surveyor shall notify all |andowners that nmay be affected by the
design or installation of the proposed utility line. Notification shall be
made in the formof a letter to be sent to the property owner a m ni num of
ten (10) days before comencing work. Copies of such letters shall be
provided to the Utilities Departnment along with the initial plan
submttal. (See sanple letter - APP 3-1)

CONSTRUCT! ON DRAW NGS

Construction drawi ngs shall contain the information necessary, presented
in a clear and | egible manner, to construct the utility. Drawing quality
shall conformto the specifications as reflected in Appendi x 13.

The engi neer shall coordinate the |ocation of all proposed water and/or
sanitary sewer lines within all existing and proposed road ri ghts-of-way
with regard to existing and proposed roads and drainage structures. In
addi tion, coordination shall be mde wth other appropriate utility
conpani es and agencies with regard to their existing easenents, rights-of-
way and facilities.

Where the possibility of conflicts with existing utilities exist, it shal
be the Engineer's responsibility to secure accurate information on the
hori zontal and vertical |ocation of such utilities through subsurface
expl orati on.
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Construction drawi ng requi renents are summari zed i n Appendi x 4, Engi neer's
Checklist for Water and Sewer Plans. The engi neer nust submt a copy of
the checklist with a certification that the plans reflect all applicable
items on the checklist. The plans will be reviewed and a review letter
will be sent to the engineer with a copy to the devel oper. Wen the
revi sions are made, the engi neer nust resubnmt the plans for final review
A letter of approval will be sent when all the County criteria are net.

Vertical datum for surveys shall be Mean Sea Level (USC & GS Datum .

Hori zontal control shall be based on Virginia State Plane Coordinate Gid,
South Zone, North Anerican Datum of 1983 (NAD 83) by a m ninmm of two
coordi nate points. Traverse closure shall be at |east 1:5000.

SANI TARY SEWER LOCATI ON

All sanitary sewers |ocated as described in the General Section and in
exi sting or proposed streets shall be constructed along the center of the
street or center of the travel |ane except when this space has been
previously wused by another wutility or when the width of the street
justifies two lines. Exceptions to this specified |location will be all owed
only when it has been definitely shown that it is not practicable to
adhere to the standard |l ocation. All sanitary sewers shall be laid on a
straight |ine between manhol es except that consideration will be given to
| ayi ng sewers | arger than 24-inches in dianmeter on a curve.

In a parallel installation sanitary sewer lines or manhol es shall be at
| east 10 feet horizontally from any water main whenever possible. The
di stance shall be neasured edge to edge between the affective structures.

When |ocal conditions prevent a horizontal separation of 10 feet, a
sanitary sewer may be closer to a water line provided that:

1. The bottom of the water main is at | east 18 inches above the top
of the sewer.

2. Where the vertical separation cannot be obtained, t he sewer
shall be constructed of ductile iron, (Class 52) and shall be
pressure tested to assure watertightness prior to backfilling.

3. The sanitary sewer nmanhole shall be of watertight construction

and be tested in place by vacuum testing.

n a crossing installation, sanitary sewers crossing water nmains shall be
aid to provide a separation of at least 18 inches between the bottom of
h

I
I
the water main and the top of the sewer.
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When conditions prevent a vertical separation of 18 inches, the follow ng
shal | be used:

1. Sewer s passing over or under water nmains shall be in accordance
with Item 2 above.

2. Wat er mai ns passing under sanitary sewers shall, in addition, be
protected by providing:

A. A vertical separation of at |east 18 inches between the
bottom of the sewer and the top of the water nain.

B. Adequate structural support for the sewers to prevent
excessive deflection of the joints and settling on and
br eaki ng of the water mmains.

C. A section of water pipe centered at the point of crossing
so that the joints will be equidistant and as far as
possi ble fromthe sewer.

Where the sanitary sewer is installed parallel to a storm drainage
structure, there shall be at |east 10 feet horizontally, neasured center
to center, between them

Carrier pipe within bores for sanitary sewer installation shall be Ductile
lron (Class 52) and is to be used from manhol e to manhol e. C-900 PVC DR 18
pi pe (Class 150) may be used as an option, provided there are no proposed
or future house laterals connected directly into this pipe.

All sanitary sewer line crossings of railroads and, where required,
roadways, and other major structures shall be encased in a casing pipe.
Design of railroad crossings shall conply with the requirenments of

Anmerican Railway Engineering Association Specifications, Part 5 -
Pi pelines (latest revisions). The engineer shall be responsible for the
preparation of the necessary application, at |east 180 days in advance of
construction or advertisenent for bid, for submssion by the County to the
railroad or in a tinely fashion as determ ned by the Departnent and/or the
Engi neer.

Ductile iron pipe (Class 52) shall be used when crossing storm sewer and
other rigid underground conduits when the vertical separation is 18" or
| ess.

The tops of all sewers entering or crossing streans shall be a sufficient
depth bel ow the natural bottom of the streanbed to protect the sewer |ine.
In general, one foot of suitable cover shall be provided where the stream
is located in rock and three feet of suitable cover in other material.

Less cover will be considered if the proposed sewer crossing is encased in
concrete and/or ductile iron pipe is used and will not interfere with
future i nprovenents to the stream channel

All sewer pipe within a 100 year backwater where cover is less than 3.0

feet shall be of non-float pipe. Other anti-flotation nmethods or devices

wi Il be considered on an individual basis.
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Clay danms shall be utilized where the possibility exists that ground or
surface water will follow the sewer trench, causi ng danage or underm ni ng
of pi pe beddi ng.

In paved channels, the top of the sewer |ines shall be placed at |east 18"
bel ow t he bottom of the channel pavenent.

Sanitary sewers constructed in fill shall be of ductile iron pipe (Cl ass
52) with manholes founded on original ground unless a |icensed
geot echni cal engineer can furnish a certification that the fill has been

sufficiently conpacted so that settlement of the sewer or manhole will not
occur. Such certification shall apply to that area directly above as well
as bel ow the pi pe.

Sanitary sewers shall remain fully operational during the 100 year fl ood.
Sewers and their appurtenances | ocated along streans shall be protected
agai nst the normal range of high and | ow water conditions, including the
100 year flood. Sewers |ocated along streans shall be | ocated outside of
the streanmbed and sufficiently renoved therefrom to provide for future
possi bl e channel w deni ng.

Sewers entering or crossing streans, estuaries, |akes, or reservoirs shal
be constructed of watertight pipe. The pipe and joints shall be tested in
pl ace and shall exhibit zero infiltration. Sewers laid on piers across
ravi nes or streans shall be allowed only when it can be denonstrated that
not other practical alternative exists. Such sewers on piers shall be
constructed in accordance with the requirenents for sewers entering or
crossi ng under streans. Construction nethods and materials of construction
shall be such that sewers will remain watertight and free from change in
alignment or grade due to anticipated hydraulic and physical | oads,
erosi on, and inpact.

I n cases where sanitary sewers are to be constructed on steep grades and
velocities greater than 15 feet per second are indicated, solid wall PVC
pi pe or other abrasion resistant material shall be used.

In addition, sewers laid on a slope of 20 percent or greater shall be
anchored securely with concrete anchors or other approved nmeans. Suggested
m ni mrum anchorage is as follows but should be determ ned by the engineer:

1. Not over 36 feet center to center on grades 20 percent to 35
percent.

2. Not over 24 feet center to center on grades 35 percent to 50
percent.

3. Not over 16 feet center to center on grades 50 percent and over.
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DEPTH OF SANI TARY SEWER LI NES

All sewer lines within existing or proposed streets or areas subject to
traffic shall be so constructed as to provide a m ni num cover of 6' over
the pipe. Greater depths shall be required to serve |ow properties, where
street grades may be |lowered in the future, where there is a possibility
of further extension of the sewer |ine, or where clearance nust be
provided for other utilities. Clearance shall be provided for enlargenent
of undersized drai nage structures.

M ni mum cover for sewer lines in easenents shall be 3.5 feet.

SANI TARY SEWER MANHOLES:

Manhol es shall be constructed in accordance with Chesterfield County
st andards and details.

Manhol es shall be |ocated at the end of each line, at all changes in pipe
size, alignnment (except where laid on a curve where dianmeter is |arger
than 24"), grade and at sewer junctions. Maxinum spacing between manhol es
on straight runs shall be 400 feet for sewers 15 inches or |less and 500
feet for sewers 18 inches and | arger.

Manhol es subject to flooding shall be easily accessible and have
wat erti ght manhol e covers. All manhole rinms shall be 6 inches above the
100 year flood el evation, except where the rimwould be nore than 4 feet
above the existing grade in which case watertight covers shall be used and
manhol e be set at a height 4 feet above final grade.

Drop nmanhol es shall be used when the spring line elevation of the incom ng
sewer |ine exceeds the spring line elevation of the outgoing sewer |ine by
2' or nore. Unvented sections of sewer shall not exceed 1,000 feet in
| engt h.

Sanmpl i ng manhol es shall be provided for all Significant Industrial Users
(SIV) and any facilities discharging over 25,6000 gal/day of non donestic
wast ewat er, which includes industrial facilities, food processing, netal
processi ng, hospitals, animl hospitals, photographic finishers, printing
shops, etc.

Physi cal design of the sanpling point nust be appropriate for the type of
wast ewater to be sanpl ed.

For further information, <contact the Industrial Waste Pretreatnent
Secti on.

SERVI CE  CONNECTI ONS

Servi ce connections shall be provided in accordance with existing County
ordi nances, specifications and details. Plugged service connections are to
be provided when required by the Departnment of Public Utilities for all
| ots and parcels within the new devel opnent. A m ninmum size of 6" dianeter
pipe is required for sewer |ateral connections.
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STRUCTURAL DESI GN

Structural requirenments nmust be considered in the design of all sanitary
sewers and appurtenances. This is a matter of detail design and is not
subj ect to sinple generalization. The following criteria should be

consi dered by the design engi neer:

1. Speci al Structures - Wenever possible sanitary sewer structures
shall be built as shown in the standard details. Structures
other than those shown in the standard details shall be

consi dered special structures and shal

by the design engineer.

2. Pi pe Foundation - In all cases the proper
shall be specified for the proposed depth,

be designed and detail ed

strength sewer pipe
wi dth of trench and

bedding condition. Soil condition should be considered wth
sanpl es bei ng obtai ned where necessary to verify pipe selection

and foundati on design.

HYDRAUL| C DESI GN FOR SANI TARY SEWERS

The quantity of sewage for design purpose shall

be determ ned by the

future requirements of the total drainage area tributary to the section of

sewer under consi deration.

Average quantities of sewage, including allowable infiltration, shall be

conputed as follows:

Gal | ons per day

Equi val ent

er acre Per sons/ Acr e
Resi dent i al
Low
R-25, R-40 500 5
Medi um
R-9, R 12, R-15 1, 000 10
Hi gh
RTH, RMF 2,500 25
O her
Agricul ture/
Undevel oped Land 1, 000 10
Conmmer ci al
Ret ai | 2,000 20
Ofice 1, 500 15
| ndustri al
M 1 Light 2,000 20
M2, M3 Medium Heavy 3,500 35
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Where site specific determ nations can be made, sewage flows may be
determ ned by using the follow ng design information:

Di scharge Facility Design Units Fl ow gpd
Residential Units
(a) Single Famly Units 3.5 peopl e/dwel i ng 350
i ncl udes Townhouses,
| ndi vi dual House Trailers, etc.
(b) Apartnents and
Condom ni uns 4 peopl e/ 3 bedroom apt. 350
3 peopl e/ 2 bedroom apt. 300
2 peopl e/l bedroom apt. 200
Schools with showers
and cafeteria per person - Elenentary 16
per person - High School 25
Mot el s and Hotel s at
65 gal s/ person
(roonms only) per room 130
Di scharge Facility Design Units Fl ow gpd
Trailer Courts at 4
persons/trailer per trailer 400
Rest aur ant s per seat 50
Service Stations per vehicle serviced 10
Factori es per person per
8 hr. shift 25
Shoppi ng Centers per 1000 ft 2 of
ultimate fl oor space 250
Hospitals per bed 300
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Nur si ng Homes per bed 200

Homes for the Aged per bed 100

Doctors Office in
Medi cal Center per 1000 ft 2 500

Laundromats, 9 to 12

machi nes per machi ne 500
Theat ers,

Audi t ori um Type per seat 5
Bowl i ng All eys per | ane 75
Office Buildings per 1000 ft 2 of 200

ultimate fl oor space

NOTE: Ot her classifications nmay be found in the Virginia
Departnment of Health Regul ations, |atest edition.

Design flow shall be detern1ned by using the peaking fornmula as foll ows:
[For 0-20 ngd, Q = 3.5 Q%7 and for 20-50 ngd, Q = 2Q). The engineer
shoul d insure that the followi ng design criteria are adhered to:

1. Sewers shall have a continuous slope, straight alignnment and
uni f orm pi pe material between manhol es.

2. At all junctions where a smaller dianeter sewer discharges into
a |larger one, and at all |ocations where the line increases in

size, the invert of the larger sewer shall be set so that the
energy gradients of the sewers at the junction are at the sane
|l evel . Generally, this condition will be net by placing the
pi pes at crown's |evel where possible, however, as a m nimm
placing the 0.8 depth of flow in each sewer at the sane
el evati on.

3. Sewers shall be designed to be free flowing with the hydraulic
grade below the crown and with hydraulic slopes sufficient to
provi de an average velocity, when flowing full, of not |ess than
2.25 feet per second. Conputations of velocity of flow shall be
based on a value of "n" = 0.012 as used in the Kutter or Mnning
formula for velocity of flow

3. In cases where the calcul ated depth of flow is |ess than pipe
flowing full the velocity at actual depth of flow should be
conput ed.
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For sewage flow depth less than 1/4 full, allowance should be
made for increased value of "n". In no case should velocities of
|l ess than 1.3 feet per second be permitted. Increased velocities
shal | be acconplished by steeper grades.

5. The following are m ninmum sl opes in feet per hundred feet to be
provi ded for pipes flowing 1/4 of full depth to full depth:

Pi pe Size 8" 10" 12" 15" 18" 21" 24" 27" 30" 36"
Sl ope % .40 .32 .24 .20| .16| .12| .10| .08| .07 | .06

A mninmm sl ope of 0.520 shall be mintained for term nal 8"
lines not likely to be extended.

M ni mum pi pe size between manhol es shall be 8".

6. In cases where sewers are to be constructed on steep grades for
which high velocities are indicated, the maxi num perm ssible
velocity at average flow (before applying peak flow factor)
shoul d not exceed 15 feet per second. Suitable drop manhol es
shall be provided to break the steep slopes and to limt
velocities to not nore than 15 feet per second in the connecting
sewer pipes between manhol es.

Where drop manholes are inpracticable for reduction of high
velocity, the sewer shall be of solid wall PVC pipe or other
abrasion resistant materi al .

7. M scel | aneous head |osses at manholes, curves and junctions
shall be estinmated and all owed for as foll ows:
a. At manhol es on straight runs allow head |oss = 0.05 feet.
b. 90° turns made inside of manhol es, where the radius of turn

is less than 2 pipe diameters allow 0.50 \f/2g. If the
radius of turn is greater than 2 pipe dianeters, allow 0.25
V?/2g. In no case should the total allowance be |less than
0.05 ft.

C. At transitions and interjections of sewers |arger than 24"
in dianeter, allow 0.50 V% 2g.

8. I n general, the pipe dianeter should be continually increasing
with increase in tributary flow. Were steep ground sl opes make
possi bl e the use of a reduced pipe size and substantial econony
of construction costs is thereby indicated, the pipe size my be
reduced but due hydraulic all owances shall be made to provide
for head loss at entry, increased velocity and effect of
velocity retardation at the | ower end where the flowwi |l be on
flatter slopes. In no case, should pipe sizes be thus reduced
nore than one nom nal size in dianeter
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Hydraulic conputations shall be submtted to the Departnent of Public
Uilities for approval. Engineer shall submt with all sewer plans the
i nformati on and cal cul ati ons on sewer flow demands for the project. Upon
receiving a witten request from the devel oper and/or his agent and the
information furnished by the devel oper's engi neer, the Departnent will then
provi de the avail able sewer capacity. After evaluating this information on
avail abl e capacities, the engineer shall then furnish his calculations
supporting that these demands can be nmet and that the sizing of the
proposed sewer nmins are adequate.

SEWAGE PUMP STATI ONS AND FORCE MAI NS

Sewage punp stations will be used when it has been determ ned to be the
only practical way to provide sanitary service based upon a finding that:

1. It is economically inpractical to extend the gravity sewer and
the use of a punp station will not adversely affect the County's
ability to serve the area with a gravity sewer at a future tine;
and

2. The proposed design and plan for the punp station and connecti ng

lines do not adversely affect the current financial status of
the County utility systemor the future ability of the County to
install a gravity sewer; and

3. The proposed design of the punp station permts replacenment of
the punp station with a gravity sewer wthout significant
capital outlay at a future tinme; and

4. The punmp station wll not overload the existing sewage
facilities and will not otherw se negatively affect the County's
ability to efficiently manage the sewer system

The design of the sewage punping facility shall be discussed with staff and
the required design criteria determned. At a mninmnumthe foll ow ng data
shal |l be provided:

1. Structural design and calculations, including reinforcing
drawi ngs where applicable, of the facility.

2. Hydraul ic design for the equi pnment selected, including scaled
dr awi ngs.

3. El ectrical and mechanical draw ngs and specifications for the

equi pment sel ect ed.

4. Job Specifications to include but not limted to Appendix 9,
"Standard Procedures for the County's Acceptance of Newy
Constructed Punping Stations".
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Sanitary sewage force mains shall be ductile iron (Class 52). For 12" and
smal |l er, PVC C-900 may be used. Force mains to be designed with a m ni mum
flow velocity of 3.0 feet per second, a maxi num flow velocity of 8.0 feet
per second; and a Hazen-WIllianms "C' value of 120. M nimm size shall be 4
inches in diameter. A constant grade shall be used where feasible. Valves
and air releases will be provided at appropriate |ocations.

Manhol es receiving the discharge from force mains shall be designed in
accordance with the County's standard details. In addition, special acid-
resi stant manhol es and sewer pipe shall be provided downstream of the
di scharge point as determned by the engineer (hydrogen sulfide
cal cul ations are required). On existing systens, manhol es shall receive an
approved liner. Liner shall be as shown in the standard details.

WATER PUMP STATI ONS

Water punp stations shall be considered a special project and specific
proj ect standards and plans will be prepared by the Engineer and submtted
to the County for review and approval. The project standards shall include
but not limted to contents as set forth in Appendi x 9.

WATER LI NE LOCATI ON

CGenerally, water lines to be installed in proposed subdivision and | ocal
streets shall be located 2 feet off the edge of pavenment where there is no
curb and gutter and 4 feet in front of the face of curb (pavenent side)
where there is. However, wthin proposed curb and gutter streets, an
alternate design should be considered if right-of-way is avail able and a
design is feasible. Water lines to be installed al ong existing roads w |
generally be installed in easenents where the road is likely to be w dened
in the future and in the right of way where the road will not be w dened
in the future.

Where water lines are to be installed in roads expected to be wi dened in
the future, they shall be |ocated in easenments unless the future road
cross section is known and location of water line is designed to avoid

future rel ocati on.

Water |lines shall be designed so that changes in alignnent are made with
bends with approved thrust bl ocks or approved nmechanical joint restraint
systens wherever applicable. Al nechanical joint thrust restraint system
cal cul ations to be shown on plans with a detail sketch showi ng | ength of
pipe and fittings to be restrained. See Part V for additiona
specifications and requirenents. Were it is necessary to change alignnent
by defl ecting successive |lengths of pipe, the joint deflection shall be
limted to the all owabl e deflection according to standard details) in Part
Il of this manual, which represents one-half the maxi mrum al | owabl e by nost
manuf acturers. For PVC pipe, the deflection is made by curving the pipe,
since there is no deflection capability in the joints. The bendi ng radius
shall be limted as per standard detail (s) in Part 1l of this manual
Bending and joint deflection limts apply to vertical as well as
hori zontal curves. Engineer is to verify existing field conditions to
devel op soil classifications for cal cul ated bearing pressures.
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The engi neer nust design the systemto ensure that the nmaxi num defl ection
can be acconplished, however, fittings may be necessary and the engi neer
shall make this determ nation during design.

I n subdivisions, water mains will be permtted in easenents only when there
is no other feasible alternative and prior approval is obtained fromthe
Department of Public Utilities. Easements shall be w de enough to provide
sufficient space for both installation and mai nt enance.

The engi neer shall consider the |location of existing and proposed sanitary
sewer and storm drai nage systens and all other underground structures and
utilities that could affect the location and type of materials for the
pi peline. The selected location should avoid conflicts and facilitate
future mai ntenance.

Where the possibility of conflicts with existing utilities and/or other
structures exist, it shall be the Engineer's responsibility to secure
accurate information on the exact horizontal and vertical |ocation of such
utilities through subsurface exploration and reflect this exact
information on the plans.

The engi neer shall consider the requirement for separation of water and
sanitary sewer facilities and shall use the sane requirements stated in
t he SANI TARY SEWER LOCATI ON section of these standards.

Water main crossings of railroads and where required, roadways shall be
encased in a casing pipe. Design of railroad crossings shall conply with
t he requi rements of Amer i can Rai | way Engi neering Associ ation
Specifications, Part 5 - Pipelines (latest revisions). The engi neer shal
be responsible for the preparation of the necessary application, at |east
180 days in advance of <construction or advertisenent for bid, for
subm ssion by the County to the railroad or in a tinely fashion as
determ ned by the Departnment and/ or Engi neer.

Water nmmins entering or crossing streans, shall be Ductile Iron Pipe
(mnimum Cl ass 52). The tops of these mains shall be a sufficient depth
bel ow the natural bottom of the streanbed to protect the pipe. In general,
3.5 feet of suitable cover is required. The pipe and joints shall be
desi gned, constructed, and protected against anticipated hydraulic and

physi cal, |ongitudinal, vertical, horizontal |oads, erosion and inpact.
Reasons for requesting | ess cover shall be given in witing to the County
prior to plan submttal. Water mains constructed in fill shall be Ductile
Iron Pipe (Class 52) with restrained joints unless a |licensed geotechni cal
engi neer can furnish a certification that the fill has been conpacted so
that settlement of the main will not occur. Such certification shall apply

to the area directly above as well as bel ow t he pipe.
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Water mains constructed on piers will be permtted only when it can be
denmonstrated that no other practical alternative exists. The engineer
shall submt a design for the piers, pier foundation and pipe that wl
denmonstrate the structural integrity of the proposed system

Above ground pipe shall be adequately supported, protected from danage
fromfreezing, accessible for repair or replacenent and above the 100 year
fl ood el evati on.

Subaqueous water main installations will be permtted only when it can be
denmonstrated that no other practical alternative exists. The pipe shall be
of special construction having flexible watertight joints. Special
attention shall be directed to foundation conditions for the pipe and to
t hrust resistance.

For both the above ground and subaqueous crossings the design shall
provi de:

Val ves at both ends of the crossing so that the section can be
isolated for tests and repairs. The valves shall be easily
accessi bl e and not subject to flooding.

DEPTH OF WATER LI NES

Standard M ninmum cover will be 42 inches. Al water I|ines shall be
constructed to a depth that will provide protection against freezing and
t hawi ng, insure adequate cover over valves and other appurtenances and
provi de service. New installation of water |ines adjacent to road ways
shal | have a m ninmum of 42 inches of cover from existing/proposed edge of
pavenment. Greater depths shall be required where street grades wll
possibly be lowered in the future. Clearance shall be provided for

enl argenent of undersized drai nage structures. Any devel opment which takes
pl ace over an existing water main shall be required to naintain the water
main at a maxi num depth of 10' below finished grade. Where the depth
exceeds 10" the water main shall be raised to the standard m ni nrum depth
of 42".

WATER LI NE APPURTENANCES

Val ve manhol es, air relief valves, fire hydrants, service lines and ot her
appurtenances shall be constructed in accordance with Chesterfield County
st andards and details.

Hydrants in residential areas should be | ocated at corners or in md-block
at lot lines as approved by the Fire Departnment. Maxi mum hydrant spaci ng
shall be 1,000 feet and no nore than 500 feet to any house. Wen cul -de-
sacs are longer than 500", the last fire hydrant shall be designed
i medi ately before the bulb of the cul-de-sac, where practical. The
developer is to make the necessary inprovenents to satisfy fire flow
demands as determ ned and required by Fire Adm nistration. The devel oper
or his agent nust follow the procedures as outlined in Appendix 14.
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Val ves shall be |ocated at not over 1,000 foot intervals and at all
changes in pipe dianeter. Valves shall also be provided at all pipe |line
intersections so as to provide shut off for repairs of linmted sections
wi thout interruption of service to large areas and to facilitate testing.
A mnimum of two val ves shall be provided at tees, three valves at crosses
and shall-be located as close to the fitting as practical. Al Valves are
to be restrained to fittings by approved nethod.

When connecting to an existing water main, installing a tee as opposed to
a tapping sleeve and valve is especially desirable when there are |ong
di stances between main |ine valves (greater than 1,000 feet) or even if
the distance is less than 1, 000 feet where it would be an advantage to
add a main line valve for better system control. Therefore, it 1is
i nportant that each project be carefully evaluated by the developer's
engi neer with the Departnent of Public Utilities' assistance to determ ne
if a main line valve is needed and/or cutting in a tee is practical
taking into consideration how many resi dences, businesses, hospitals, etc.
may be wi t hout water.

Water mains shall be provided with air release valves and bl owoffs at
suitable locations to allow testing, chlorination and draining of the
line. Fire hydrants, blowoffs or flushing hydrants shall be installed at
dead- end mains.

STRUCTURAL DESI GN

Structural requirenments nmust be considered in the design of all water
mai ns and appurtenances. This is a matter of detail design and is not
subject to sinple generalization. The following criteria should be
consi dered by the design engi neer:

1. Special Structures - Structures shall be built as shown in the
standard details, however, structures other than those shown in
the standard details shall be considered special structures and
shall be designed and detailed by the design engineer and
submtted for review and approval to the Department of Public
Uilities prior to plan submttal or brought to the Departnent's
attention at the tinme of plan submttal.

4. Pi pe Foundation - In all cases the proper strength water pipe
shall be specified for the proposed depth, width of trench and
beddi ng condition. Soil condition should be considered with

sanpl es bei ng obtai ned where necessary to verify pipe selection
and foundati on design.
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3. Thrust protection as shown on plans in the standard details
shall consist of concrete thrust blocks against undisturbed
earth. Approved nechanical joint restraint systenms my be
required for ductile iron and PVC G900 pipe. Hydrant valves
shall be installed with hydrant tees. The hydrant nust be
protected from thrust by approved nmechanical joint restraints
and concrete thrust bl ocks.

4. Where val ves are placed for future water |ine extensions, valves
are to be restrained to the fitting and a m ni nrum 20" |ength of
pi pe shall be installed past the val ve except where cal cul ati ons
or local conditions indicate nore pipe is required to provide
adequate restraint. Dead-end lines shall be provided with a
flushing hydrant or fire hydrant whichever is practical.
Approved nmechanical joint restraint systems are to be used as
required to provide adequate retention of the pipe and valve
when t hrust bl ocks cannot be used.

HYDRAUL| C DESI GN FOR WATER LI NES

Water distribution systens shall be designed to provide adequate fl ow and
pressure for both donmestic supply and fire fl ow based on sound hydraulic
anal ysis. Design shall be based on a maximum fl ow velocity at peak fl ows
(excluding fire flow) of 5 feet per second and a Hazen-WIllians "C' Val ue
of 120. Engineer shall be required to conply with the procedures as
outlined in Appendi x 14.

The water distribution system and any extensions thereto shall be designed
to supply the demands of all custoners while maintaining 20 psi at maxi num
day plus fire flow or peak hour donmestic, whichever is greater.

Design of the water system shall generally be such as to maintain 40 psi
at maxi rum day demand. When 40 psi cannot be maintained, the engineer
shall be responsible for coordinating with the Utilities Departnent to
investigate alternatives in order to provide 40 psi. Designs providing
| ess than 40 psi wll be evaluated on an individual basis.

Al so, the design of the water |line should be such that a velocity of 2.5
f.p.s. can be nmintained at bl owoff devices (flushing hydrants) and at
hydrants for proper flushing.
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The following criteria shall be used in estimting average daily demands:

Gal | ons per day Equi val ent
er acre Per sons/ Acr e

Resi denti al
Low

R- 25, R-40 500 5
Medi um

R-9, R12, R-15 1, 000 10
Hi gh

RTH, RMF 2,500 25
O her

Agricul ture/

Undevel oped Land 1, 000 10

Commer ci al
Ret ai | 2, 000 20
Ofice 1, 500 15

| ndustri al
M 1 Light 2, 000 20
M2, M3 Mdium Heavy 3,500 35

Where site specific determ nations can be made, flows may be determ ned by
using the foll ow ng design information:

Di scharge Facility Design Units Fl ow gpd

Resi dential Units

(a) Single Famly Units 3.5 people/dwel ling 350
i ncl udes Townhouses,
I ndi vi dual House Trailers, etc.

(b) Apartnments and

Condom ni uns 4 peopl e/ 3 bedroom apt. 350
3 peopl e/ 2 bedroom apt. 300
2 peopl e/ 1 bedroom apt. 200

Schools with showers
and cafeteria per person - Elenentary 16
per person - High School 25

Mot el s and Hotel s at
65 gal s/ person
(rooms only) per room 130

[ Publi shed: 05/02 Revised: DS- 18 Chesterfield County WSSP ||




Di scharge Facility Design Units Fl ow gpd

Trailer Courts at 4

persons/trailer per trailer 350
Rest aur ant s per seat 50
Service Stations per vehicle serviced 10
Factories per person per 8 hr. shift 25
Shoppi ng Centers per 1000 ft? of

ultimte floor space 250
Hospitals per bed 300
Nur si ng Hones per bed 200
Hones for the Aged per bed 100

Doctors Office in
Medi cal Center per 1000 ft? 500

Laundromats, 9 to 12
machi nes per machi ne 500

Theaters, Auditorium

Type per seat 5
Bowl i ng Al l eys per | ane 75
Of fi ce Buildings per 1000 ft? of 200

ultimate fl oor space

NOTE: O her classifications may be found in the Virgi nia Departnent of
Heal t h Regul ati ons, |atest edition.
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To determ ne maxi nrum daily demands and peak hourly demands the follow ng
mul tipliers shall be used:

Maxi mum Dai | y Demand
Peak Hourly Demand

1.8 tinmes Average Daily Demand
2.36 tinmes Average Daily Demand

Fire flow requirenments for non-residential areas shall be in accordance
with the National Fire Protection Association Handbook (| atest revisions)
and the applicable sections of BOCA, and shall be coordinated with the
Fire Adm nistration Departnment. That portion of the Fire Sprinkler
Systens to be mmintained by the Department of Public Utilities shall be
desi gned in accordance with the requirenments as set forth in Appendi x 8.

M ni mum pi pe size shall be 8", except that termnal water lines will be
Six (6) inches in diameter unless a |arger dianmeter line is needed to neet
t he peak donestic demand and/or fire flow requirenments. Dead-ends shall be
el imnated by | oopi ng when feasible.

Services and neters shall be sized and | ocations designed in accordance
with the Standard Details. Mninmum service size shall be 3/4" pipe with
5/8" meter. Services shall be designed and reflected on the plans for both
residential and comrercial devel opnents. When the residential water
service fromthe main to the meter is 50' or greater and the peak hour
pressure at the main is under 40 psi, a 1" County service line will be
installed. When (at the probable house site) the peak hour pressure is
under 40 psi, a 1" water service from the main to the nmeter shall be
installed and the following note will be added to the plans: "At |east a
1" water service from the nmeter to the house is recommended to be
install ed and depending on the desired pressure at the house, the builder
may need to consider an individual booster punp".

Pressure reducing valves shall be installed on the custoner side of the
met er by builder or property owner, to be operated and nmai ntai ned by the
custoner, when the service connection systempressure will be greater than
80 psi.

Bl owof fs shall be provided at | ow points on mains 16-inches and | arger
For 12-inch mains, blowffs shall be provided at creek crossings.

Engi neer should use the followi ng guidelines, in regard to |ocation of
flush points, air release valves, blowffs, etc. during the design of
public water systens:

1. Access to flush pints by contractors and especially to the
County Operations and Maintenance Section is very inportant.
Flush points serve no purpose if access to the flush points can
not be obtai ned.

2. Engi neer needs to make sure that appropriate notes i.e., flow
(gpm expected to be dispersed at points of flushing; etc. are
put on the plans.
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3. Emphasi ze (through appropriate notes) to contractor to maintain
good erosion control and flushing procedures. Erosion contro
and environnmental inpact consideration nust be taken into
account whenever a flush point is chosen, therefore, certain
controls may be needed at the time water line is installed.

4. Engi neer needs to advise contractor to coordinate his work
t hrough the inspectors and the inspector coordinate with the
County Operations and Maintenance Section regarding when to
flush (tinme of day and season, etc.).

5. On nost 16" or l|larger water lines, attenpt to |locate the flush
points as near to the roadways or at a stream (keeping in m nd
adverse effects to downstream ponds, etc.).

6. Contractor is to performflushing prior to acceptance of the new
wat er |ine.

7. M ni m ze the nunber of blowoeffs, and strategically place themso
t hat proper flushing can be perforned.

8. M nim zing numnber of air rel ease val ves, taking into
consideration the depth that the water line is to be placed.

9. St andardi ze the design of a blowdff needed taking into account
the size of blowoff, height of blowoff, positioning of blowoff,
etc.

10. Look at easenent considerations that would be needed during
flushing process. Property owners and the County's Right of \Way
Section shall be solicited for advice during easenent
acqui sition.

Wher ever possible, two supply points shall be provided for subdivisions
containing nore than 25 | ots.

Al |l exposed water nmins shall be adequately insulated as determ ned by the
engi neer.
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APPENDI X 1

DEVELOPERS CHECKLI ST FOR UTI LI TY PROJIECTS

The followi ng steps nmust be conpleted before the County will permt the
Utilities Contractor to start construction:

1 - The devel oper may qualify for refunds where oversized |lines are
proposed. He should neet, as soon as possible, wth the
Departnment of Public Uilities to discuss his eligibility for
refunds. One week prior to the neeting, the Devel oper shal
submt a plat of the tract of land to be devel oped show ng
boundaries, title to the property and such other information
required by the Departnent. Where refunds are involved, the
devel oper nust adhere to the current refund policy, copy of
which is avail abl e upon request.

2 - The Departnent has reviewed the utilities plan. (Initial review
of the plan will normally be conpleted within 2 to 3 weeks of
recei pt provided the engineer has submtted all required
information needed to perform a proper review.

3 - The project plan has been approved by the appropriate agencies
(i.e., County - erosion control, sewer, water, roads and
drai nage; Virginia Departnment of Transportation - roads and
dr ai nage; Virginia Departnent of Health and State Water Control
Board) and witten verification has been furnished to the
Departnment of Public Utilities, where applicable.

4 - The devel oper has sent a letter to the Devel opment Section
requesting the County to prepare a utilities contract. The
| etter needs to include the "Information Required For Uilities
Contract” form and a copy of the "accepted” unit price bid
proposal between the owner and the wutilities contractor.
Normal ly, the contract will be prepared within 2 days. The Board
of Supervisors nust approve contracts where refunds are
involved. Two to three weeks should be allowed for this
approval .

5 - Both copies of the utilities contract have been executed and
returned to the County.
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6 - All off-site and on-site easenents, not included in a
subdi vision plat for the project, have been dedicated to the
County. The Devel oper is to provide a check payable to the Cerk
of the Circuit Court in the anobunt of the recordation costs when
t he executed easenents are returned to the Ri ght-of-Wy Section.
The Right-of-Way Section will calculate the charge and inform
t he Devel oper.

7 - The Utilities Contractor has obtained the highway permt, if
required, and sent a copy of the permt to the Departnent of
Public Utilities, Construction Section.

8 - For the onsite subdivision work, the erosion control neasures
have been installed and approved by the County Environnental
Engi neeri ng Departnment. However, for the offsite utility work in
conjunction with a subdivision, the field installation has been
inspected by the Uility Inspector as approved by the County
Envi ronment al Engi neering Departnent. Confirmation of approval
shoul d be obtained by the devel oper as early in the process to
avoi d any unnecessary delays in starting construction of the
utilities.

9 - Prior to the installation of water nains, the Developer's
engi neer has submitted his certification that:

a. Al'l  pavenent and shoulder areas within the right-of-way

and/or traveled areas of the developnent are graded to
within 6" of subgrade.

b. Al'l ditches and sl opes have been graded to final grade to a
point 1 foot outside the right-of-way area.

C. Mar kers for the sewer | aterals are visible.
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APPENDI X 2

| NFORMATI ON REQUI RED FOR UTI LI TI ES CONTRACT
(PLEASE TYPE CR PR NT)

1. PRQIECT NAME
2. AGENT' S NAME: PHONE ( )
ADDRESS: Zl P
3. PROPERTY OMER PHONE ( )
(See Item#6 — nust be owner of property for which utilities are bei ng extended
to serve.)
ADDRESS: Z1 P
A | f Corporati on, will sign for a Corporation as
This Corporation was organi zed in the
State of .
B. | f Partnership, will sign for the

partnership as its general partner.
This partnership was organized in the State of

C If a Limted Liability Corporation
wi Il sign as managi ng nmenber.
D. If person signing the contract is not an officer of the corporation or

partnership, a certified copy of the Corporate/ Partnership Resol ution
aut hori zing that person to sign such documents must be attached to the
Count y/ Devel oper contract.

4, LEGAL DESCRI PTI ON (Lot and Bl ock Nunber and GPI N as property
exi sts):
5. MAG STERI AL DI STRI CT:
6. DEED BOK , PACGE (must reflect #3 above)
7. UTI LI TIES CONTRACTOR S NAME:
Phone No: Fax No:

E- Mai | Address:

If the utilities work i s subcontracted,

Ceneral Contractor's Nane:

Phone Nunber:

Subcontractor's Nane:

Phone Nunber:
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8. LAND USE:

Resi denti al : Subdi vi si on Townhouse/ Condo
Apart ment Q her

Conmrer ci al : Ofice Ret ai |

I ndustrial : Type

| certify that the above information is true and correct.

Si gned
Omer / Agent
Dat e
Return to: Devel opnment Section o
Departnment of Public Uilities
Post Office Box 608
Chesterfield, VA 23832-0009
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APPENDI X 3
( SAVPLE LETTER)

(ENG NEER' S/ SURVEYOR' S LETTERHEAD)

( Dat e)
(Property Omer's Nane)
(Addr ess) Re: County Project #

Dear ,

Qur firm has been retained to design a water/sewer |line to becone a
part of Chesterfield County's overall utility system In conjunction with
this, surveying is the first phase of work that nust be conpl eted.

| nf ormati on obtained by this survey will allow our firmto recommend a
| ocation taking into consideration existing trees, shrubs, creeks, etc.
Shoul d you have any trees or topographic features you wi sh preserved, we
woul d appreci ate being advised so that we may consi der these in our design.

After surveys and design are conplete, you will be contacted should
it becone necessary to obtain easenents for construction.

We propose to start survey work on or near your property within ten
days to two weeks. Should you have any questions concerning either the
survey or utility line, please contact this office at or the Departnent of
Utilities at to discuss this matter.

Your cooperation in this matter is greatly appreciated.

Si ncerely,

cc: Chesterfield County Departnent of Utilities
, Project Manager
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APPENDI X 4

UTI LI TI ES DEPARTMENT
ENG NEERS CHECKLI ST FOR WATER AND SEWER PLANS

l. Titl e Page

A Proj ect Nane

B. Engi neer's or Cass B Surveyor's Seal and Signature

C. Vicinity Sketch (conplete in detail)

D. Table of Estimated Quantities (including breakdown of type of
pi pe).

E. Title Bl ock

F. Tax ldentification Nunbers (fornmerly known as the Tax Map and
Par cel Numbers)

G Magi sterial District

H. Nanme, Address, and Phone Nunber of Devel oper/ Omner

l.

Legend of sanitary sewer and water lines, other utilities and
structures existing and proposed ground and pavenent profile
Profile informati on nust be shown on profile sheet.

J. Certification statenent of the | ot nunmbers, block |etters/nunbers

and road nanes, etc.
1. Ceneral

A The utility plan includes an overall plan of the water and sewer
I ayout, including any phasing of the devel opnent.

B. A subdivision plat indexed to sheet nunbers.

C Engi neer and/or Surveyor has notified all property owners prior
to performng any design and/or surveying work (copy of such
notification is attached).

[11. Standards

A Water and Sewer Notes (as a m ninmum reference has been nade to
County Standard specifications and details).

B. Vertical scale is 1" =5 or 1" = 10'; and horizontal scale is 1"
= 50' or as approved by the County. A "bar" scale is shown on
each sheet.

C. Al water and sewer designs conformto the |latest County, State
and Federal regulations or standards.

D. Plan and Profile sheets are on 24" x 36" paper.

E. Scal e drawings are accurate to within +/- 2% for vertical and
hori zontal scal es.

I V. Pl ans

A Uility Plans

1. Al water, sewer, road, and drai nage structures are shown on one
plan sheet, where applicable. My require larger scale to
adequately obtain horizontal integrity.
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2. Al
a)
b)
c)
d)

f)
9)

h)
i)
i)
k)

1)

pl ans i ncl ude:

Exi sting water and/or sewer |lines are properly |abeled with
size and with horizontal and vertical distances referenced
on the plan.

A bench mark is required on the site plan.

Hori zontal and vertical scale shown on each sheet (scale
shoul d be sanme on plan and profile).

Al existing easenents are shown accurately and proposed
utility easements are shown on plans. The existing
easenents refl ect accurate recordation i nformati on.
Easenents need to be shown on County property and plats
must be sent directly to the R ght of Way Section. Plats

will not be recorded unless the property is sold.

Al l existing and proposed storm sewer |ines, gas,
t el ephone, power, and other utility lines, which cross or
run parallel to the sewer or water lines, are shown wth

exact horizontal and vertical separations given, where
appl i cabl e. Subsurface explorati on has been performed where
potential conflicts exist, where applicable.

Adj acent road and drai nage projects are shown as required.

Consi deration has been given to areas where roads and
drai nage structures nmay be lowered in the future.

Road nanes, state route nunbers, and right-of-way w dths
are shown.

Plan and profile are drawn in the same direction. Stations
shall ascend fromleft to right.

Proposed water and/or sewer |ines are shown with reference
di stances from right of way, boundary, buildings, other
utility lines, etc.

Al property lines and property markers (stones, rods,
pi ns, pipes, nonunents, etc.) are shown.

Location of existing houses, buildings, fences, wells and
ot her structures are shown on plans. In | awn or kept areas,
trees and shrubs in the easenents are shown (size and

type).
Al'l designs conformto the latest County and State erosion
control and sedinmentation rules, regul ati ons, and

ordi nances. An erosion control and sedi nentation plan nust
be approved by the County Environnental Engineering
Departnent and included in the final approved set of
utility plans.

The engi neer understands that he/she is responsible for
coordinating the utility design and construction work with
other engineers where their projects connect or are
af fected by other projects.

Locations of special features (conc. encasenent, rip-rap
stabilization at creek crossings, clay dams, etc.).
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p) Detail drawings of all stream crossings and storm sewer
outlets, with elevations of the stream bed and high (100
year flood el evation) and nornal water el evations.

d) Proper |abeling of subdivision (lot, block, street nanes,
subdi vi si on boundaries, etc.).

r) Adj acent property owner nanes) are shown on pl ans.

s) All fill and cut areas are shown within the area of the
exi sting and proposed sewer and/or water |ines.

t) Necessary easenent plats onsite and/or offsite have been

submtted for processing by the RFRWSection. Plats concur
with Exhibit A at the end of checklist.

u) Pavenent replacenent detail, boring detail, etc. are shown
on all plans.
V) Location and dinensions of all water and sewer service

connecti ons are shown.

X) Proposed, existing, and original ground elevations are
shown.

y) Muni ci pal , subdi vi si on and/ or drai nage areaboundari es are
shown.

Z) North Arrow is reflected on all plan sheets.

aa) Mss Uility notation is shown.

bb) Engi neer understands that any changes made to the road,
drai nage, water and/or sewer design wll require a

submittal to the Wilities Departnment for review and
approval of the revised water and sewer plans reflecting
t hose changes.

cc) Al'l revisions include an explanation either on the plans or
by separate transmttal

dd) Pl ans have been submitted to State Health Departnent for
review and approval where applicable. A copy of
transmittal letter is attached to checkli st.

ee) If horizontal bore is required, bore location, |ength of
bore, pit location (average 8 x 35') are shown and shown
in relation to all existing and/or proposed utilities on
pl an and profile.

ff) Alignnent of wutility in existing VDOT right of ways is

consistent with County guidelines. A copy of a transmttal
letter to Virginia Departnent of Transportation for their
review is attached. Engi neer Understands that a letter of
approval from Virginia Departnent of Transportation is
required prior to final utility plan approval.

gg) Clay dams or other acceptable designs are shown at the
appropriate |l ocations to avoid water fromcreek and/ or | ake
bei ng diverted al ong pi pe beddi ng.

hh) Uility plans reflect those conditions as approved by the
Pl anni ng Commi ssi on/ Board of Supervi sors.
i) Engi neer has contacted Virginia Power to obtain exact

| ocati on of power lines and received as-built information
Uility plans reflect this information accurately and is in
accordance with the "Overhead Hi gh Voltage Line Safety
Act".
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3. Sanitary Sewer Pl ans

a) Al sanitary sewer plans are |labeled with size, grade,
length, direction of flow, and type & class of pipes (with
backup cal cul ations on the type & class pipe needed, where
appl i cabl e).

b) Manholes are labeled with top and invert elevations;
coordi nates; and |l ocations, size and inverts of drop stacks
when a vertical drop exceeds 2 feet.

c) Defl ection angles at all nanholes or bearings of all |ines
are shown on the plans.
d) All m nimum finished floor elevations and basenent

el evations are to be shown on plans, where applicable.

A sewerage drainage area map wWith hydraulic analysis is

i ncl uded in plans.

f) The engi neer has field verified the inverts of the existing
manhol e(s). Were invert elevations are different fromthe
as-built plan, the engineer has verified his survey work
and notified the Utilities Departnment of the discrepancy.

0) Al'l manhol es are designed to an elevation above the 100
year flood plain elevation as set forth in the design
standards, unless otherwise approved by the Uilities
Depart nent .

h) Ref erence all nmanhol es in easenents.

[ Ground coverage over sewer pipe neets mninumcriteria.

Engi neer has put a notation that a backwater valve is to be

used where the building with a finished floor elevation of

the building is below the top elevation of the nearest
upgrade nmanhole fromthe buil di ng connecti on.

k) Were the sewer lines are in excess of 12' deep, the
Engi neer has identified where the sewer lateral nust be
installed in accordance with the standard details and the
appropriate notes are reflected on the plans.

1) A NOTE stating that the contractor nust field verify the
inverts of all existing manholes, gas lines, other utility
lines prior to the start of construction.

m All "% slopes are divisible by 4 to the nearest hundredth,
wher e possi bl e.

n) G eater than 0.4% mninmum slope has been used whenever
possi bl e.

0) Solid lines have been used for proposed sewers, short
dashed lines for existing sewer and | abel ed future sewer or
portions covered under other phases of construction.

p) A mninmum of ten (10) feet horizontal separation is

mai nt ai ned between sewer |ines, sewer laterals and water
neters or water blowoff devices (flushing hydrants) and
bet ween sewer |ine and storm drai nage structures.
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d) Al l cal cul ati ons have been checked for accuracy.
All

r) pi pe between nmanholes are of |ike material and cl ass.

s) Al tenporary and/or permanent silt basins are shown and
the sewer lines and manholes have been designed around
t hese structures.

t) All existing sewer |aterals are shown on the plans, wth
station, length and depth, as depicted on the as-built
pl ans.

u) All sewer lines are designed with the entry into the

manhol e by the proposed sewer lines at an angle of 90° or
greater to the downstreamline, or if an exception has been
granted, the engineer has increased the drop through the
manhole to conpensate for the reduced angle and has
provided a bl owup detail for the appropriate invert shaping
that achieves the sane results as a 90° or greater entry.

V) The crowns of all sewer lines enter the manholes at crown's
| evel or higher as specified in the design standards.
w) Whenever connecting sewer lateral to an existing sewer

line, Engineer has put on the plans the proper notation
that "the contractor nust use a nechanical hole cutter when
tappi ng the existing sewer line and that an approved saddl e
shall be used" and the appropriate lots affected by this
have been identified in the note.

X) Where new manholes are proposed over existing I|ines,
di stance fromthe new manhole to the two existing manhol es
is shown; inverts of the nmanhol e and each existing manhol e

are shown; slope of existing line from new manhole to
upstream and downstream exi sting manhol es i s shown.

y) Where future extensions are necessary, these lines are
reflected on the plan.

Z) Al l manhol es proposed within areas where vehicles travel

are to be located either on center line of road or center
of traveling |ane.

aa) Sanpl i ng manhol es are required for new facilities currently
regul ated by local or federal industrial waste pretreatnent
laws. Exanples of these comercial facilities include
restaurants, carwashes, auto repair shops, and Laundromats
to nane a few. Appropriate neasures have been included in
the design to allow for sanpling of industrial waste. A
sanpling manhol e shall be provided at the property line to

facilitate random 24-hour conposite sanpling. In those
cases where a private nmanhole on site can be utilized for
this function, adequate provisions will be agreed upon to

facilitate sanpling. Provisions include ingress/egress to
the private manhole, ability to sanple, and adequate space
to set a 24-hour conposite sanpler. Existing on site
manhol es, possibly inside buildings, will be approved on a
case by case basi s.
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bb) Engi neer has provided sufficient space to incorporate the

Uilities Departnment's eight (8) character wastewater nodel

manhol e nunber.

cc) At all existing manhol es, the engi neer has provided the manhol e

nunmber as reflected on the as-builts, and the County project

nunmber associated with the existing manhol e.

The following data appears on all lots with mninmm finished

floor (sewer) designations and for those lots where gravity

sanitary sewer service is questionable:

(1) The minimumfinish floor (sewer) elevation;

(2) A note on the plans stating that the 6” sanitary sewer
|ateral for that lot is to be installed at 1% grade;

(3) The invert elevation at the end of the 6” lateral;

(4) The “building envel ope” (at a mininun) and if possible, the
buil ding location (i.e. footprint);

(5 A “lot shot” elevation within the “building envel ope”/
buil ding footprint line; and

(6) Contours (labeled with elevations on each) of the |lot.

dd)

4, \Water Pl ans

a) Plans show all fittings, fire hydrants, and valves
i ncl udi ng sizes. Each appurtenance are properly | abel ed.
b) The location of fire hydrants will be coordinated with the

Fire Departnent by the Departnment of Public UWilities. Fire
hydrant | ocations conply wi th design guidelines.

c) All conflicts with stormsewers and other utility lines are
shown with appropriate desi gn changes shown.

d) A m ni mum of ei ghteen (18) inches of vertical clearance has
been designed and obtained at all crossings of other
utilities, or as specified by other utility agencies, or
ot herwi se approved by the Uilities Departnent.

e) All water lines has a mninumof 3.5 of cover.

f) Fire hydrants and air relief valves are shown on plans and
profile.

g) Hydrants or blow off valves are designed at mmjor |ow
places in the line where possible and air release valves
are designed at the high points.

h) Bl owoff devices (flushing hydrants) or hydrants are
designed at the end of all lines in cul-de-sacs. Location
of hydrants conply wth guidelines outlined in design
st andar ds.

i) All water services are shown in accordance with the design
st andar ds.

i) Plans show all connections to the existing subdivision

mai ns, etc.
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k) Engi neer has designed water system in accordance wth
avai |l abl e pressures and has provided fire fl ow and pressure
cal cul ations, in accordance with Appendi x 14.

) Line location is shown 4' from face of curb or 2' off
pavenent where there is ditch.

m Pi pe sizes noted on pl ans.

n) Ditch lines are shown on the plan and depth of ditch(s) are
shown on the profile at the fire hydrant |ocations and
service lines, where necessary.

0) Water line stubs for future extensions are designed to be
install ed beyond the edge of pavenent.

p) Location of water neter boxes are shown outside of

non-vehi cul ar traveled areas. Wiere it is not possible to
| ocate the boxes out of the traveled areas. Were it is not
possible to locate the boxes out of the driveways, and/or
vehi cular travel ed area, a cast iron box is specified.

d) For water line tie-ins, the engi neer has shown the valve to
be used for cut off during the tie-in. Were tapping the
main line vs. cuttings in a tee is applicable, the engineer

has eval uated which nmethod will be used as outlined in the
County's Design Standards.
r) Knockdown neter box shall not be |ocated within any travel
ar eas.
Dat e:
Engi neering Firm
Engi neer' s Nane:
(Print Nane)

CERTI FI CATI ON
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

EXHBITA

EASEMENT PLAT REQUI REMENTS

CURRENT OWNER(S) NAMES

DEED/ W LL BOOK & PAGE NUVBERS

PARCEL | DENTI FI CATI ON NUMBER (15 DI G TS)

PARCEL STREET ADDRESS

SUBDI VI SI ON NAME, SECTI ON, BLOCK, LOT, AND PLAT BOOK & PAGE NUVBERS
DEED/ PLAT BOOK & PAGE NUVBERS ON EXI STI NG EASEMENTS

ADJACENT PROPERTY OMNERS, W TH SUBDI VI SI ON NAME, SECTI ON, BLOCK, LOT AND
PLAT BOOK & PAGE NUMBERS (| F APPLI CABLE)

ROAD W DTHS, ROAD NAMVES, ROUTE NUMBERS
TYPE OF EASEMENT

METES & BOUNDS OF VARI ABLE W DTH EASEMENTS AND ALL PARCELS TO BE CONVEYED
BASED ON THE VIRG NIA STATE PLANE COORDI NATE SYSTEM SOUTH ZONE NADS3
( CENTERLI NE DATA | S ACCEPTABLE FOR STANDARD W DTH EASEMENTS)

CURVE DATA AND CHORD BEARI NG & DI STANCE

2 COORDI NATE PO NTS ON EASEMENTS OR PARCELS TO BE CONVEYED

TI E TO PROPERTY CORNERS AND AN EXI STI NG PHYSI CAL | NTERSECTI ON

PROJECT NUMBER

SI TE PLAN CASE NUMBER

NORTH ARROW ( NAD83 NOTED)

MAG STERI AL DI STRI CT, COUNTY, STATE

SI GNED SURVEYOR S/ ENGl NEER S SEAL

DATE/ REVI SED DATES

STANDARD ENG NEER' S SCALE & BAR GRAPH (1" = 10', 20', 30", 40", 50', 60
100', 200') (METRIC 1:100, 200, 250, 300, 400, 500)

SI ZE(82" X 11", 82" X 14" or 16" X 24")

TI TLE
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APPENDI X 5

REVI EW PROCEDURE FOR WATER AND/ OR SEVER PLANS
(Devel oper Proj ects)

_ Prior to construction of public water and/or sewer facilities and
i ssuance of any building permts, water and/or sewer plans nust be
submtted to and approved by the Department of Public Utilities.

A. It is required for water and sewer projects, that the engi neer
arrange a neeting with the Department of Public Utilities,
Chesterfield Courthouse, Chesterfield, Virginia 23832, (804)
751- 4440, to discuss the approach to be taken to supply water
and sewer service. All water and sewer systenms nust be sized
properly and the location designed to provide sewer and water
aval lability to the entire service area. An overall water and
sewer plan shall be submtted for devel opnent.

B. The water and sewer plans nust be designed by a Professiona
Engi neer in Civil Engineering or Professional Surveyor with a
Class B license who is registered by the State of Virginia. The
pl ans nust conform to the County's |atest overall water and
sewer master plan and the Engineers Checklist for Water and
Sewer Pl ans (see Appendi x 4).

C. Prior to approving the water and/or sewer plans, the
Envi ronment al Engi neering Departnment nust approve the erosion
control plan for the water and/or sanitary sewer installations.

D. The engi neer shall coordinate the |ocation of all proposed water
and/ or sewer lines within all existing and proposed road rights-
of-way with regard to existing and proposed roads and drai nage
structures. In addition, coordination shall be made with other
appropriate wutility conpanies and agencies, i.e., Virginia
Power, C&P, gas conpanies, railroad rights-of-way, VDOI, State
Heal th Departnent, etc. with regard to their existing easenents,
ri ghts-of-way, and facilities.

E. The engi neer nust submit a copy of the checklist with his/her
certification that the plans reflect all applicable items on the
checklist. The plans will be reviewed and a review letter wll

be sent to the engineer with a copy to the devel oper. When the
revisions are made, the engineer nust resubmt the plans for

final review. A letter of approval will be sent when all the
County criteria are nmet. Four sets of additional plans shall be
sent once all the approvals are granted for construction
pur poses.
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F. Prior to the beginning of construction, all water and/or sewer
easenments outside the boundaries of the new subdivision and/or
within a conplex not recorded by a subdivision plat, nmust be
dedi cated to the County. The developer is to provide a check
payable to the Clerk of the Circuit Court in the amunt of the
recordation costs when the executed easenents are returned to
the Chesterfield County's Right-of-Way Section. The Ri ght-of-\Wy
Section will cal culate the charge and 1 nformthe devel oper. \Wen
a VDOT permt is required to install the water and/or sewer
l'ine, the engineer needs to follow the "Review Process for Water
and Sewer Lines in VDOT's Right-of-Wy" (see Appendix 6). A
letter from VDOT accepting the |ocation of the water and sewer
lines in the right-of-way and desi%n of the pavenent repl acenent
is required prior to approval of the water and sewer plans. The
devel oper is responsible to have a copy of the highway permt
sent to the Departnment of Public Utilities prior to the start of
construction within the VDOT hi ghway.

G The devel oper nust enter into a Contract with the Departnent. A
copy of the accepted bid proposal and a conpleted copy of
"Information for Utilities Contract form are required to
Brepare the Contract. The unit price bid proposals shall be

ased on the approved water and sewer plans and all work nust be
perfornmed by an acceptable licensed utilities contractor. \Were
County refunds are in the contract, the developer is required to
adhere in strict accordance with the current policies and
ordi nance. The Board of Supervisors nust approve the contracts
where refunds are involved, prior to the contractor beginnin
construction. The devel oper needs to allow sufficient time (2-
weeks) for the contracts with refunds to be approved by the
Board of Supervisors.

H. Before the utilities contractor can start work, a road grade
certification nust be furnished by the engineer. It shall
include his verification that the entire proposed road
ri ghts-of-way where water |lines are proposed have been graded as
required in Appendix 1. Also, prior to the release of any
on-site work, County Environnmental Engi neering Departnment nust
approve the erosion control devices for the subdivision.

Upon neeting all the above criteria, plans will be turned over
to the Construction Section for the issuance of notice to

roceed. The contractor nust give the Inspection Section at
east 48 hours notice before construction my begin. At such
time, a pre-construction neeting may be required and if so,
shal |l be arranged by the contractor and the Inspection Section.
Notification shall  be given to the Principal Engineer at
748- 1576.
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J. Uﬁon meeting all the above criteria, plans will be turned over to
t he Construction Section for the issuance of notice to proceed.
The contractor nust give the Inspection Section at |east 48 hours
notice before construction may begin. At such tine, a pre-
construction neeting is required and shall be arranged by the
contractor and the Inspection Section. Notification shall be
given to the Principal Engineer at 748-1576.
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APPENDI X 6

REVI EW PROCESS FOR WATER AND SEWVER LI NES | N
VI RG NI A DEPARTMENT OF TRANSPORTATI ON' S
Rl GHT- OF- WAY

1. Hori zontal |ocation of proposed water and/or sewer lines within the
exi sting VDOT right-of-way will be reviewed and approved by VDOT. In
addi tion, the pavenment replacenent detail nust be approved by VDOT

2. The Engineer and/or his agent wll be required, wth VDOT' s
assi stance, to determ ne the type of existing pavenent. In order to
determ ne the type of existing pavenent, VDOT shall require corings
to be taken every 1,000 feet +/-.

3. The Engineer will be required to submt to the VDOT the applicable
sheets of the proposed water and/or sewer plans which reflect the
proposed lines in relation to the existing right-of-way plus show and
Identify the type of pavenent that exists along with any sanple
pavenment corings.

4. VDOT and the County will di scuss any pavenment replacenment
requi rements that do not conformto the "Description of Water and
Sewer Lines in the Right-of-Wy" |ast dated or any requested shift in
t he alignnent.

5. Prior to the water and/or sewer plans being approved by the
Departnment of Public Uilities, VDOT will send a witten response
(wth a copy being sent to the Uilities Departnment) to the Engi neer
within 15 days with their coments and/or approval of the water
and/ or sewer line (s) location and pavenent replacenent detail.

6. Prior to the rel ease of water and sewer work, County's Environnent al
Engi neering Departnent shall approve the erosion control measures
proposed within State Ri ght of Way.
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APPENDI X 7

SI TE PLAN RE%%IRENENTS
FOR WATER EXTENSI ONS

1. The | ocation of the existing sewer main and water |ines nust be shown
on the site plan.

2. The exact |ocation of the existing sewer (lateral) connection and/or
wat er service and box nust be shown, making reference to the | ength,
depth and station |location of the sewer lateral and the relationship
of the water and sewer services and appurtenances with the existing,
proposed and future buildings, etc. Also, show size of existing water
met er where applicable.

3. Exi sting and proposed water and sewer |ine easenents nust be shown on
the site plan and Engi neer needs to nmake sure there are no buil dings
or other permanent structures encroaching onto easenents. Also, if
there are any other type of structures and/or activities proposed
i.e., storm sewers, retaining walls, grading, curb and gutter,
concrete paving, obstacles (garbage pads, |ight posts, and other
utility lines) etc., the Engineer shall make site design changes and
t ake appropriate neasures to protect the existing water and/or sewer
line and its' appurtenances.

4. Exi sting plunmbing frombuilding to connection and/ or water meter nust
be shown. Proposed plunbing frombuilding to sewer connection and/ or
new wat er neter nust also be shown.

5. VWhen the site plan reflects the installation of a new sewer
connecti on, the appropriate notes outlining the Uilities
Departnent's requirenments for installing a connection nmust be shown
on the plan. The point where the utilities contractor stops his work
and the plunber begins needs to be clearly denoted on the plan.

6. Site plan needs to clearly reflect the proposed "Fill" and "Cut"
areas. Engineer is to analyze howit will affect the existing and/or
proposed water and/or sewers and submt his evaluation and
reconmendation with the site plan in witing for review and approval
by the Departnent's Revi ew and Design Secti on.

7. Adj ustment of water and sewer appurtenances will require notes, i.e.
notifying the Inspection Section at 748-1576 to inspect any
adjustnents, that an acceptable licensed Uilities Contractor perform
all utility work, etc
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8. Engi neer must be aware of where proposed and future water and/or sewer
extensions are needed and show this information on the plans and
reflect sufficient (mninmmof 16" permanent and 10' construction for
water |ines and/or 16' permanent and 20' construction for sewer |ines)
easenment width for future water and/or sewer extensions. A separate
easenment plat needs to be submtted to the Departnent of Public
Uilities and an agreenent will be prepared by the Right of Wy
Section for developer to obtain necessary signatures. Al onsite and
offsite water and/or sewer easenent(s) for future inprovenents where
septic tanks and/or wells are being used, and offsite utility
easenents where proposed extensions are needed to serve the site nust
be recorded prior to the release of the building permt. Normally, the
site plan will not be approved until the offsite easenent 1is
dedi cat ed.

9. VWhere additional Road RFWand/or w dening is proposed, the site plan
needs to reflect the extension of the existing sewer (lateral)
connection and/or existing water service and neter box just beyond
new RF W1 ine.

10. A water neter sizing form nust be submtted to the Departnment of
Public Utilities for comrercial properties connecting to public water
where existing and/or new services are proposed. Applicant nmust
conplete all spaces on the sizing formprior to submtting it to the
Departnent's New Construction Section.

11. If the existing water nmeter size needs to be decreased or renoved due
to change in water demand, a letter from the Devel oper is required
aut horizing the County to either replace the existing meter with a
smal | er neter or renove the nmeter at Devel oper's expense.

12. For all new building additions wth proposed water and sewer
facilities, the engineer needs to submt a "Water Meter Sizing Fornt
for the addition as well as the existing building to determne if the
exi sting water nmeter size is sufficient for new water usage. At that
poi nt the Devel oper should be aware that additional water and sewer
connection fees are required.

13. Engineer shall provide all calculations necessary to support the
sizing of the proposed water inprovenments that provide both fire and
donesti c demands bei ng placed on the site.

Det erm nation of existing water line pressures will require engineer's
coordination with appropriate staff in the Departnment of Utilities.
Such coordination requires witten request being sent to the
Departnent. Fire flow requirenments and approvals are the engineer's
responsibility to coordinate wth appropriate staff in Fire
Adm ni stration. Also, see Appendi x 14 for procedures to foll ow
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14. Engineer shall note the ISO requirenents on the site plan.

15. If an wunderground fire line is proposed, engineer nmust show the
proposed water line tie-in and the proposed |ocation of the double-
check assenbly.

16. Schematic Plans wll be reviewed by the Departnent's Utilities
Pl anni ng Section. As a mininmum all plans nmust reflect the foll ow ng
i nformation:

1. Vicinity map - scale 1: 2000

2. Tax ldentification Nunmber(s) (formerly known as the Tax Map and
Parcel Nunbers);

Devel opnment nane
Conceptual |ayout of water and sewer;

Exi sting easenent, including deed book and page nunber;

© g &

Proposed easenents.
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( NOTE:

SI TE PLAN CHECKLI ST
Bel ow i s an excerpt fromthe approved Chesterfield County

Site Pl an Checklist, however Engi neer nust submt plans

PROJECT

pased on THE LATEST Site Pl an Checklist.)

TAX | D#

UTI LI TI ES
1

2.

10.

11.

12.

s DATE
(Formally known as the Tax Map & Parcel Nunbers)
Sheet index and materials |ist provided.
Legend of sanitary sewer and water lines, other wutilities and

structures existing and proposed ground and pavenent profile. Profile
i nformati on nust be shown on profile sheet.

The utility plan includes an overall plan of the water and sewer
| ayout, including any phasing of the devel opnent.

Engi neer and/or Surveyor has notified all off-site property owners
where water and sewer easenents are existing (copy of such
notification is attached).

Water and Sewer Notes (as a mninmum reference has been nmade to County
St andards, Specifications and details).

Vertical scale is 1" = 5" or 1" = 10" ; and horizontal scale is 1" =
50" or as approved by the County.

Al'l water and sewer designs conformto the |atest County, State
and Federal regulations or standards.

If irrigation and/or fire suppression is required, show how the water
is to be obtained.

Al water, sewer, road and drainage structures are shown on one plan
sheet, where applicable. May require |larger scale to adequately obtain
hori zontal integrity.

Exi sting water and/or sewer lines are properly labeled with size, type
mat erial and County project nunber and with horizontal and vertica
di stances referenced on the plan.

A bench mark is required on the site plan.

Al'l existing easenents are shown accurately and proposed utility
easenments are shown on plans. The existing easenents reflect
accurate recordation information.

[ Publi shed: 05/02 Revised: APP 7-4 Chesterfield County WSSP |




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Al'l existing and proposed storm sewer |ines, gas, tel ephone, power, and
other utility lines, which cross or run parallel to the sewer or water
lines, are shown with exact horizontal and vertical separations given
where applicabl e. Subsurface exploration has been perfornmed where
potential conflicts exist, where applicable.

Adj acent road and drai nage projects are shown as required.

Consi deration has been given to areas where roads and drainage
structures may be lowered in the future.

Plan and profile are drawn in the sanme direction. Stations shall ascend
fromleft to right.

Proposed utilities lines are shown with reference di stances fromright
of way, boundary, buildings, other utility lines, etc.

Locations of existing houses, buildings, fences, wells and other
structures as shown on the plans.

Locations of special features (conc. Encasenent, rip-rap stabilization
at creek crossings, clay danms, etc.).

All fill and cut areas are shown for sewer and water.
Location and size of all water and sewer connecti ons.
Mss Wility notation is shown.

Al'l revisions shall include an explanation either on the plans or by
separate transmttal

All sanitary sewer plans are labeled with size, grade, |I|ength,
direction of flow, and type and class of pipes (with backup
cal cul ations on the type and cl ass pi pe needed, where applicable).

Manhol es shall be |abeled with top and invert el evations; coordi nates;
and location, size and inverts of drop stacks when a vertical drop
exceeds two (2) feet.

Defl ection angles at all nanholes or bearings of all lines are shown
t he pl ans.

A sewerage drainage area map with hydraulic analysis is included in
pl ans, if applicable.

The engineer has field verified the inverts of the existing manhol e(s).
If the invert is different fromthe as-built plan, the engineer wll
verify his survey work and notify the Uilities Departnent of the
di screpancy.
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

All manhol es are designed to an el evation above the 100 year fl ood
plain elevation as set forth in the design standards, unless otherw se
approved by the Uilities Departnent.

G ound coverage over sewer pipe neets mninumcriteria.

Engi neer has put a notation that a backwater valve is to be used where
the building with a finished floor elevation of the building is bel ow
the top elevation of the nearest upgrade manhole from the buil ding
connecti on.

Wherethe sewer lines are in excess of 12' deep, the Engineer has
identified where the sewer lateral nust be installed in accordance
with the standard details and the appropriate notes are reflected on
t he pl ans.

Mai ntain greater than the 0.4% m ni num sl ope whenever possi bl e.

Solid lines have been used for proposed sewers, short dashed lines for
exi sting sewer and | abel future sewer or portions covered under other
phases of construction.

A mnimmof ten (10) feet horizontal separation is nmaintai ned between
sewer lines and water lines, sewer |laterals and water neters or water
bl owof f devi ces (flushing hydrants) and between sewer |ine and storm
dr ai nage structures, unlessotherw se appr oved by the Uilities
Depart ment.

Al silt basins and BW's are shown and the sewer |ines and manhol es
have been desi gned around these structures, unless otherw se approved
by the Utilities Departnent.

Al'l existing sewer |aterals are shown on the plans, with station
l engt h and depth, as depicted on the as built plans.

Al sewer lines are designed with the entry into the manhol e by the
proposed sewer |ines at an angle of 90° or greater to the downstream
line, or if an exception has been granted, the engi neer has increased
the drop through the manhole to conpensate for the reduced angle and
has provided an bl owp detail for the appropriate invert shaping that
achi eves the sane results as a 90° or greater entry.

The crowns of all sewer lines enter the manhol es at crown's |evel or
hi gher as specified in the design standards.

Wher e new manhol es are proposed over existing |lines, distance fromthe
new manhole to the two existing manholes is shown; inverts of the
manhol e and each existing manhol e are shown; slope of existing line
from the new manhole to upstream and downstream existing manholes is
shown.
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41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

Al'l manhol es proposed within areas where vehicles travel are to be
| ocated either on center line of the road or center of the traveling
| ane.

Sanmpling manhol es are required for new facilities currently regul ated
by local or federal industrial waster pretreatment |aws. Appropriate
nmeasures have been included in the design to allow for sanpling of
i ndustrial waste. A sanpling nmanhole shall be provided at the property
line to facilitate random 24-hour conposite sanpling. In those cases
where a private manhole on site can be utilized for this function,
adequate provisions wll be agreed upon to facilitate sanpling.
Provi sions include ingress/egress to the private manhole, ability to
sanpl e, and adequate space to set a 24-hour conposite sanpler. Existing
on site manhol es, possibly inside buildings, will be approved on a case
by case basis.

At all existing manhol es, the engi neer has provided the manhol e nunber
as reflected on the as-builts, and the County project nunber associ ated
with the existing manhol e.

Plans show all fittings, fire hydrants, and valves including sizes.
Each appurtenance is properly |abel ed.

A mnimum of eighteen (18) inches of vertical clearance has been
designed and obtained at all crossings of other utilities, or as
specified by other wutility agencies, or otherwi se approved by the
Utilities Departnent.

Al water lines have a m ninmum of 3.5" of cover.

Fire hydrants and air relief valves are shown on plans and profile.
Hydrants or blow off valves are designed at major |ow places in the
line where possible and air release valves are designed at the high
poi nts.

All water services are shown in accordance with the desi gn standards.
Engi neer has designed the water system in accordance with avail able
pressures and has provided fire flow and pressure calculations in
accordance w th Appendi x 14.

Pi pe sizes noted on the plans.

Ditch lines are shown on the plan and depth of ditch(s) are shown on

the profile at the fire hydrant |ocations and services |ines, where
necessary.
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53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Water line stubs for future extensions are designed to be installed
beyond t he edge of pavenent.

Location of water neter boxes are shown outside of non-vehicular
travel ed areas. Where it is not possible to |locate the boxes out of
the driveways, and/or vehicular traveled area, a cast iron box is
speci fi ed.

For water line tie-ins, the engineer has shown the valve to be used
for cut off during the tie-in. Wiere tapping the main line vs. Cutting
in a tee is applicable, the engi neer has eval uated which nethod will
be used as outlined in the County's Design Standards.

Necessary easenent plats on-site and/or off-site have been submtted
for processing by the right of way section. Plats conform to the
requirenents reflected on Exhibit A in Appendix 4.

The engi neer understands that any changes made to the road, drainage,
wat er and/ or sewer design will require a submittal to the Uilities
Departnent for review and approval of the revised water and sewer
pl ans reflecting those changes.

If the waterline is greater than sixteen inches in dianeter and/or the
sewer serves over 400 people, plans need to be submtted to the
Virginia Departnment of Health for review and approval. A copy of the
transmttal letter nust be attached to the engineer's checklist when
the checklist is submtted.

If horizontal bore is required, bore location, length of bore, pit
| ocation (average 8 x 35') are shown and shown in relation to all
exi sting and/ or proposed utilities on the plan and profile.

Uility plans reflect those conditions as approved by the Planning
Conmi ssi on/ Board of Supervi sors.

Engi neer has contacted Virginia Power and received as-built
information. Utility plans reflect this information accurately and is
in accordance with the "Overhead Hi gh Voltage Line Safety Act.”

A NOTE stating that the contractor nust field verify the inverts of
all existing manholes, gas lines, other utility lines prior to the
start of construction.

Al'l pipe between manhol es are of |ike material and cl ass.

Knockdown neter box shall not be |ocated within any travel areas.
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SITEUTILIZATION SURVEY FORM

CHESTERFIELD COUNTY
INDUSTRIAL WASTE PRETREATMENT PROGRAM
DEPARTMENT OF UTILITIES
P.O0. BOX 608
CHESTERFIELD COUNTY, VIRGINIA 23832-9998

BUSINESSNAME: ACCOUNT NUMBER:
SERVICE ADDRESS, SIC CODE #
(Standard Industrial Classification)
MAILING ADDRESS: SIC CODE TITLE/DESCRIPTION/GROUP:
(City/
County) (State)

PHONE NUMBER: ( )

CERTIFICATION STATEMENT

| CERTIFY THAT THE INFORMATION PROVIDED ISTRUE AND REPRESENTS, TO THE BEST OF MY KNOWLEDGE,
THE INFORMATION REQUESTED. | ALSO ACKNOWLEDGE THAT | AM THE MOST QUALIFIED PERSON ON SITETO
ASSESS THE OPERATIONS OF THISBUSINESS.

SIGNATURE TITLE COMPANY NAME DATE
PRINT or TYPE NAME
YES NO
QUESTIONS u u

Doesthe facility utilize Chesterfield County’s Sanitary Sewer System? - .

If YES, please answer thefollowing:

Average Estimated Daily Wastewater Discharged Gallons/CCF per day

(You may write in the CCF total from your most recent water bill in lieu of gallons per day)

Total Number of Employees

Arehauled waste services utilized at any time of the year? _ .

If yes, please check all that apply:

Septic Tank Grease Trap Grit Trap Qil/Water Separator

Other: (describe)

Isthisfacility located in a strip mall or other multi-unit building? o o

Does your business discharge, or have the potential to dischar ge, a waste product to the sewer system OTHER THAN _ .

normal sanitary wastewater ?

5. Providea brief description of the business(es) at thisaddress. Also, list any operations or processes

which may be associated with this address.
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6. Pleaselist all chemicalsand raw materialsthat are used/stored at the site:(Attach alist if

necessary)
Name of Chemical/Raw Material Quantity Stored Onsite Common Usefor Chemical at Site
7. Please check all that apply to the site.

Aluminum Forming
Asbestos M anufacturing
Battery Manufacturing

Builder=s Paper and Board Mills

Carbon Black Manufacturing
Centralized Waste Treatment
Coal Mining

Coastal Oil & Gas

Coil Coating

Can Making

Copper Forming

Electrical & Electronic

Glass Manufacturing
Industrial Launderer
Ink Formulating

Inorganic Chemicals

Iron & Steel

Leather Tanning & Finishing
Machinery Manufacturing & Rebuilding
Metal Finishing

Metal Molding & Casting

Nonferrous Metals Forming
Nonferrous Metals Manufacturing

Onshore/Stripper Oil and Gas

Petroleum Refining
Pesticide Manufacturing
Pesticide Formulating & Packaging

Pesticide Applying, Storage,
Distribution, & Selling

Phar maceuticals

Photogr aphic Processes

Porcelain Enameling

Pulp, Paper & Paperboard

Rubber Manufacturing

Soap & Detergent Manufacturing
Steam Electric

Timber Products

Components

|| Electroplating Organic Chemicals, Plastics & Synthetic Textiles
Fibers
|| Ferroalloy Manufacturing Paint Formulating Vehicle Washing
|| Fertilizer Manufacturing Paving and Roofing
NATURE OF BUSINESS

Manufacturing/Processing War ehouse/Wholesale Distribution Packaging/Repackaging

| Service Related Offices Only Retail
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DEPARTMENT OF UTI LI TIES
CHESTERFI ELD COUNTY, VIRG NI A
PROCEDURE FOR ESTI MATI NG CUSTOVER WATER DEMAND

1. Determ ne the nunber and type of water fixtures needed and |ist on
the "Sizing Water Service Lines and Meters" form where applicable.

2. To determ ne the conbined fixture value: Miultiply the fixture val ues
tinmes the nunmber of fixtures to obtain the Total Fixture Value for
each type of fixture. Add all total fixture values and place answer
in the space provided on the sizing form

3. Al'l ot her demands shall be substantiated with data furni shed by the
owner's engi neer and/or his agent. If it is necessary to have a fixed
demand and/or an irrigation demand, owner's engi neer and/or his agent
must conplete Part B of the sizing form

Caution: The person conpleting Part B of this form needs to include
all water demands necessary for the buildings) and/or its’
i ntended use. For conversion fromconbined Fi xture Value to
gpm refer to Figures 4.4 and 4.5 of the AWM Manual of
Wat er Supply Practices No. M 22, |atest revision.

4. You have the option of calculating the water demand using the
| nternati onal Plunmbing Code (I PC) instead of using the "Sizing Water
Service Lines and Meters"” form In this instance, you nust list the
type and nunber of fixtures; the IPC fixture unit value for each
fixture; and the total nunber of |IPC fixture val ues.

5. I f you install water saving flush valve water closets, the County's
virtual meter policy nmay apply.

6. Upon completion of this form send to the follow ng address:

Chesterfield County Departnment of Utilities
Devel opment Secti on

P. O. Box 608

Chesterfield, Virginia 23832-0009

7. County will size the service based on the information you have
provi ded.
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SZING WATER SERVICE LINESAND METERS
DEPARTMENT OF UTILITIESCHESTERFIELD COUNTY, VIRGINIA

Business Name: Address of Building:
Development Name: Project Number Type of Use
Map1.D. No
| certify that theinformation on thisform istrue and correct.
Applicant Name  (Print) Phone#
(Signature) (Local Phone# Desired)
khkkkkhkhkhkhkhkkhkkhkhkhhhhkhkhkhkhkhhhhhhkhkhkhkhkhhkhhkhhhkhkhkhkhkhhkhhhhhkhkhkhkhkhhhhhhkhkhkhkhkhhhhhhkhkhkhkhkhkhkhkhhhkhk k k,k,kkkhk*x%
PART A Fixture Value No. of Fixture
Fixture 35 psi Fixtures Vaue
Bathtub 8 X =
Bedpan Washers 10 X =
Combination Sink and Tray 3 X =
Dental Unit 1 X =
Dental Lavatory 2 X =
Drinking Fountain - Cooler 1 X =
- Public 2 X =
Kitchen Sink - 2" Connection 3 X =
- =" Connection 7 X =
Lavatory - d" Connection 2 X =
- 2" Connection 4 X =
Laundry Tray - 22" Connection 3 X =
- =" Connection 7 X =
Shower Head (Shower Only) 4 X =
ServiceSink - 2" Connection 3 X =
- =" Connection 7 X =
Urinal - Pedestal Flush Valve 35 X =
-Wall Flush Valve 12 X =
- Trough (2 Ft. Unit) 2 X =
Wash Sink (Each Set of Faucets) 4 X =
Water Closet - Flush Valve 35 X =
- Tank Type 3 X =
Dishwasher - 22" Connection 5 X =
- =" Connection 10 X =
Washing Machine - 2" Connection 5 X =
- =" Connection 12 X =
- 1" Connection 25 X =
Hose Connection (Wash Down) -2" 6 X =
- 10 X =
Hose (50 Ft. Wash Down) -2" 6 X =
-e" 9 X =
- 12 X =
Combined FixtureVaue Total =  =========
kkhkhkkkhkkhhkkkhhkkhkkhhkkhkkhhhkkhkkhhhkkhhhkkhkkhhhkkhkhhkkdhkkhdhkkdkdkxkk,kkkkx*x _ OR_ khkkhkkhkkhkkhkkhkhkkhkhkhkkhkhkkhhkhhkhkkhhhhkhkhhdhhkhkhhdhhhhkkhhhkhhkhhhhhkx
PART B (1) Domestic Demand (Verification by County Staff - See Conversion Table) = gpm
(2) Fixed Demand (To include all demands except for domestic & irrigation) = gpm
(3) Irrigation Demand (From Data Supplied by Site Engineer) = gpm
(4) Total Demand = gpm
(5) Meter Size based on Total Demand
(Verification by Co. Staff - Use Water Meter Sizing Table) = ============
COUNTY USEONLY NodeNo.  Actual MeterSize_ Virtual Meter Size
Sized By Date Sewer
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PROCEDURES FOR | NSTALLI NG 6 | NCH LATERALS

TO EXI STI NG SANI TARY SEWER LI NES

When it is necessary to tap the main sewer line and install a 6 inch
sewer connection, the follow ng guideline shall be adhered to:

1. The work shall be done by an approved wutilities contractor
specializing in the installation of public water and sewer |ines.
Upon request, the County will furnish a list of known utilities
contractors acceptable to the County to perform such work.

2. If a water line is to be crossed, the tap nust be made on Monday -
Thur sday.

3. The contractor shall notify the Utilities Departnent's Chief
| nspector (748-1576) 48 hours prior to beginning construction.

4. When tapping the sewer |ine, a nechanical hole cutter and an approved
saddle nust be used. The tap nust be made so that the 6 inch
connection will enter the main line on a slope no greater than 45

degrees. No connection shall be cut into the tap of a sewer I|ine.

5. When tapping into a manhole, bring the 6 inch connection in above the
shel f, but no higher than two feet above the |owest invert. A channel
to ﬁﬁrry the flow from the connection nust be built inside the
manhol e.

6. The 6 inch connection is to be constructed only to the property line
and/ or the edge of the easenment in which the main sewer line lies, or
as directed by the inspector.

7. The contractor is responsible for damages to any existing utilities
and shall have in his possession and/or furnish evidence upon request
of having sufficient insurance to cover any danages that nmay occur

8. Wrk in the State Ri ght of Way:

a. The VDOT nust grant permission to install a sewer lateral within
their right of way. The utilities contractor is responsible for
maki ng application to Virginia Departnment of Transportation for
perm ssion to install a 6 inch connection within their right of
ma¥ and for providing the Chief Inspector a copy of the permt
bef ore comenci ng work.

b. Use the necessary signs and barricades to divert traffic.

C. One-way traffic nmust be nmaintained at all tines.
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d. The trench nust be backfilled with 21A stone, and conpacted as
required.

e. Pavenent should be replaced within 24 hours. Al paving is to be
done in accordance with State Hi ghway Departnment specifications.

f. On streets subject to school bus traffic, work should be done
only between 9:00 AM and 3:00 P. M

PRI OR TO CONNECTI NG SEVER LI NES FROM A HOVE OR BUSINESS TO THE 6 | NCH
CONNECTI ON, A SEWER CONNECTION FEE MJST BE PAID AND ALL THE ABOVE

REQUI REMENTS MUST BE MET. BUI LDI NG | NSPECTOR S OFFI CE MUST BE NOTI FI ED FOR
| NSPECTI ON.

Any devi ations fromthese guidelines nust be approved by the Chesterfield
County Utilities Departnent.
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APPENDI X 8
FI RE SPRI NKLER SYSTEM REQUI REMENTS

All fire sprinkler system services may be unnetered and will be equi pped
with an approved doubl e check val ve assenbly to assure protection of the
ublic water supply from contam nation. Double check valve assenblies wl|
e installed in an approved vault as near to the property line as
possi bl e. Maintenance responsibility of the Utilities Department will end
I mmedi ately preceding the inlet gate valve of the assenply.
1. The Departnment of Public Uilities will perform plan review of
the proposed water |line extension up to the first OS&Y gate

val ve located on the inlet side of the double check assenbly and
the plan review of the assenbly as it relates to the backfl ow
devi ce, etc. For pipe runs greater than 100 L.F. (frommain to
the vault) a gate valve shall be installed at the main at the

tee. In all cases Engineer shall provide details illustrating
what type of anchoring will be used on the inlet side of the
assenbly, so that the OS&Y valve (inlet side) of the double
check assenbly will not blow off when the double check is
renoved.

2. The Fire Adm nistration will review from the OS&Yn%ate val ve
| ocated on the inlet side of the double check assenbly to and
i ncluding the building. The Fire Departnent will also reviewthe
vault for conpliance. A separate plan submi ssion is required for
Fire Departnment approval. In addition, the submttal to the Fire
Departnment shall I ncl ude underground pipe size, |ength,

| ocation, weight, materials, point of connection to County nain,
vault details, and what type of restraining devices (thrust

bl ocks, retainer glands, etc.) will be installed.
3. An auxiliary mechani cal permt issued by the Building
| nspector's O fice, along with four (4) sets of plans, is

required for the work fromthe vault to the building and shall
be applied for by the installing contractor from the Buil ding
| nspector's office and plans submtted to and reviewed by the
Fire Adm nistration.

4. The Fire Admi nistration Departnment will review the |ocation of
the vault for the double check assenbly at such tinme a utilities
plan is submtted to the Departnment of Public Utilities.

5. The valve pit shall be located at or as near to the property
i ne as possible and out of the main flow of traffic.

6. The vault shall be designed and constructed in accordance with
the County's Standard Details.
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The location will be reviewed by both the Departnent of Public Uilities
(Revi ew and Design Section) and Fire Departnent for optinmum pl acenent. The
review of the site plan is not a detailed review of the water and sewer
design when it involves the relocation and/or extension of the public
system However, the site plan (the applicable sheets of the site plan)
must reflect the approved water and sewer design and show the exact
| ocation of the existing facilities. Therefore, it is inportant that the
Engi neer submt wutilities plans directly to the Departnent of Public
Uilities at the sane time or as near that tinme to avoid any unnecessary
delays in the approval of the site plan and release of the building
permt.

I nstallati on of double check val ve assenblies other than at the property
line must be approved by the Fire Departnment. In these instances a gate
valve will be installed at the property |line and/or edge of water I|ine
easement to designate the point at which Utilities Departnent
responsibility ends.

Under any circunstances where a sianese connection is required, it will be
installed on the outlet side of the double check valve assenbly.

Upon neaki ng application for water service, applicants who wi sh to separate
his fire line service nust have this reflected on the site plan and the
Uility plan (Engineer is required to submt for review and approval a
separate utility plan to the Uilities Department's Review and Design
Section) indicating the size |ine needed for the fire demand and the size
wat er meter and service line for the donestic use. The installation of 2"
and smaller fire line and water meter service |line and box nust conply
with the applicable details in the Standard Details Section. The applicant
must indicate clearly on the water neter sizing form his desire to
separate the fire service, otherwi se, the water neter and appurtenances
will be installed without regard to fire service and applicant will be
subj ect to additional expense to correct the situation.

Where the applicant can not acconplish conbining the fire/donestic
services in the manner described above and/or a separate fire line is
needed where there already exists a water neter service, all work nust be
perfornmed by a licensed utilities contractor approved by the Departnent of
Public Utilities.
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APPENDI X 9

STANDARDfPROCEDURES

or

The Acceptance of Newly Constructed
PUWMPI NG STATI'ONS

Pr e- Constructi on Phase

A. A pre-construction neeting is set up by Inspection for both
County and Devel oper projects.

1. This neeting will include the Engineer, the I|nspector,
Contractor, and the Owner.

2. The Contractor will furnish to the Inspector a detailed
construction schedul e.

3. Di scuss preparation of operations and Mi ntenance Manua
and subsequent application from Water Control Board for
Certificate of Operation.

4. M nutes will be furnished by the Engineer.

B. A Notice to Proceed is issued by Design Section to the
Contractor.

1. Construction Phase

A. Dai ly, thorough inspection of construction carried out by the
| nspect or.
1. The Inspector wll be responsible for daily reports

addressi ng project status and construction problenms which
may evol ve.

2. In the case that the project is not progressing on
schedul e, the Inspector is to send a witten notification
to the Owmer, with a copy to the Contractor, the Design
Section, and the Engi neer addressing this problem

B. Monthly nmeetings will be set up by the Inspector which wll
i nclude the Engineer, the Contractor, and the Inspector with the
m nutes supplied by the Engi neer.

C. Once the construction is conplete, we will require a letter of
conpletion fromthe Omer/Omer's Agent insuring that all work
has been conpleted, which wll include Virginia Power work,

wat er services, C&P work, telenmetering, etc. This letter wl

include the Building Inspectors O fice Approval. This letter
will also request a start up inspection ten days in advance
This letter is to be sent to the inspector.
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V.

Start

Up | nspection

A | nspection sets up a start up inspection by sending a witten
notification to the Engineer, the Contractor, the Operation and
Mai nt enance Section, the Design Section, and the owner where
appl i cabl e.

B. An extensive inspection is carried out by the Design Section,
Operati ons and Mai ntenance, |nspection, and the Engi neer.

1. Al l equipnent is to be operated.

2. Al'l other facilities per plans and contract docunments are
i nspect ed.

3. The I nspector devel ops the punch list by using the attached
checkl i st.

C. | nspection will wite a |letter addressing all deficiencies and
send it to the Owmer/Owmer's Agent with a copy to the
Contractor, the Engineer, the Operations and Mintenance
Section, and the Design Section. This letter will also request a
time frame for repairs.

1. This letter will come fromthe Chief Inspector and the
| nspect or.

2. The Owner/Owner's Agent nust submt in witing, to the
| nspector, a tinme frane and a specific date that repairs
wll be finished, with a copy of the letter sent to
Operations and Mintenance, the Design Section, the
Engi neer and the Contractor.

3. The Contractor shall notify the Inspector 24 hours prior to
maki ng any repairs or additions regarding the punch list.

4. The Owner/Omer's Agent is required to respond, in witing,
to the Inspector certifying the conpletion of the punch
list with a copy sent to the Engineer.

5. The Owner/Omer's Agent shall request in witing fromthe
| nspector a Pre-Final Inspection within ten days after
conpl etion of the punch |ist.

Interim- Start Up - Pre-Final

A The I nspector is responsible for keeping |ines of communication

open between Inspection and all parties. He is to keep the job
pr ogr essi ng.
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VI .

VI,

Through out this period no service connections wll be allowed.
The County will not be held responsible for the cost of the
associated wutilities, or operation and naintenance of the
facility.

Pre-Fi nal | nspection

A | nspection sets up a Pre-Final inspection by sending a witten
notification to the Engineer, the Contractor, the Design
Section, Operations and Mii ntenance and the Omer/Omer's Agent.

B. Re-i nspecting the Station
1. Al'l equipnent is to be operated.

2. Al'l punch list itenms nust be conplete.
|f Station Deficiencies are still noted repeat procedures detailed in
Start Up Tnspection

|f Station Passes Pre-Final |nspection

A.

Aletter will be required fromthe Engi neer indicating that the
project has reached a stage of substantial conpletion. In this
letter a statement that all requirements for the facility have
been fulfilled will be included.

The Engi neer nust submt three copies of the Operations and
Mai nt enance Manual to the Operations and Mintenance Section,
and send a sufficient nunmber of copies to the Virginia
Departnment of Health and the State Water Control Board.

The Engineer is responsible to obtain the Certificate for
Operation prior to putting the station into operation, with a
copy of the Certificate being sent to Inspection, Operations and
Mai nt enance, the Owner/ Omer's Agent and the Contractor.

1. The Engi neer sends a letter to the Virginia Departnment of
Health stating that the Punping Station has been built in
accordance with the approved plans and specifications.

2. The Virginia Departnent of Health wll issue the
Certificate for operation for a water punping station, and
the Departnment of Environmental Quality will issue the

Certificate for Operation for a sewage punping station.

The I nspector is required to notify the Design Section in
writing that the Station is acceptable.
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E. Upon receipt of the conpletion statenent, the Design Section
wll issue a letter to the Ower/Omer's Agent stating the
acceptance of the Station.

F. Connections will be allowed to the Station at this point in
tinme.

G The Operational Costs (power, telephone, etc.) are assuned by
the County at this tine.

H. Equi pnrent warranties and yearly acceptance begin at this tine.

| . The contractor is responsible for furnishing evidence of
sufficient bonding during the warranty peri od.

J. Daily Operations and Maintenance begin at this tinme at the
County's cost.
K. Procedure for handling equipnent failures that are covered by
warranty are carried out if necessary.
1. Operation and Mintenance contacts the Inspector in
writing.

2. The I nspector notifies the Owmer/Omer's Agent in witing
i ndicating the degree of the problem and when the repairs
need to be conpl et ed.

3. The Owner/ Omer's Agent will make the necessary repairs and
will send a letter to the Design Section indicating that
the necessary repairs are conplete with a copy sent to the
Engi neer, the Inspector and the Operations Mintenance

Secti on.
VI, Fi nal | nspection
A. The I nspector sets up a Final Inspection by sending a witten

notification to the Engineer, the Contractor, the Operation and
Mai nt enance Section, the Design Section, and the Owner/Omer's
Agent This inspection will take place during the final nmonth of
the warranty peri od.

B. Al l remaining equi pment problens should be resolved. The punch
list created by Operation and Mai ntenance through out the year
shoul d be used as the checklist.

C. After the Station passes the Final Inspection

1. The Design Section will send a witten statenent stating
that the County accepts full responsibility of the station
to the Owmer/Omer's Agent with a copy to the Engi neer, the
| nspector and the Operations and Mi ntenance Section.
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2. Operation and Mai nt enance Section assunes full
responsibility for the station.

| X. Gener al

A. Ful | open comruni cati on between Design, |nspection, Engi neer and
Operation and Mai ntenance is mandatory.

B. Al'l correspondence, being witten, verbal, or by telephone,
etc., nmust be appropriately docunmented by all parties.

C. The Senior Uility Engineer is responsible for making sure al
i nspection duties are carried out properly.
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APPENDI X 10
PROCEDURE FOR | NSTALLI NG WATER METERS
| N_COVMERCI AL_AND T NDUSTRI' AL DEVELOPMENTS

1. All commercial and industrial devel opnents (Shopping Centers, Sites,
etc.) will be treated the sanme as residential devel opment where New
Water Lines are being installed.

2. Devel oper or his agent will be required to conplete the water neter
sizing forms and subnmt themto the UWilities Departnent's Revi ew and
Design Section at the same time plans are submtted for review

3. A map clearly depicting location of buildings, etc., nust be
submtted by the Devel oper or his agent. Sane information nust be
shown on the water plans.

4. Engineer is required to incorporate with his plans a detail of the
method to installing neters.

5. Al'l appropriate notes, details, etc. are to be shown on pl an.

6. Contract between the devel oper and contractor shall include the

installation of the water neter services and boxes.

7. Devel oper shall be responsible for informng all builders that the
wat er and sewer connections fees nmust be paid prior to the County
forces setting water neters.

8. Connection fees shall be as stated in ordinance.

9. Engi neer and contractor shall refer to the County Standard Det ai
Drawi ngs and the |atest revised "Approved List of Mnufacturers,
Materials and Specifications” for approved nethod for designing and
constructing the water meter assenblies.

EXCEPTI ONS:

On projects where utility <contractors are involved in any new
construction, the contractor shall performall service taps and instal

services, including taps on existing lines. Were no utility contractor is
assigned to project, county shall performall service taps 2" and smaller
on existing waterlines. Contractors shall performall taps |larger than 2".
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APPENDI X 11

PROCEDURES FOR COORDI NATI NG
PROPOSED_WATER LTNE DESTGNS W TH
EXI STI'TNG SEPITC TANK_AND DRAT NFTELCD SYSTEMS

A. | nvestigation during prelimnary design

1. Coordi nati on by the County's and/or Devel oper's Design Engi neer
should be initiated through the Utilities Departnent reviewer,
and once the local Health Departnent has assigned appropriate
staff to handle the request, then the Engineer is to work
directly with their staff.

2. Design Engineer is to contact the |ocal Health Departnent and
work closely with their staff to determi ne |ocation of existing
septic tank and drainfield lines; condition of septic tank and
drainfield systens; etc.

| f repairs are determined to be needed, the local Health
Departnent needs to issue a repair pernt.

3. Design Engineer is to obtain information, advice, etc. from
| ocal Health Departnment regarding the alteration of existing
system 1i.e., design criteria; and to find out if it is even

possible to alter system

B. Desi gn Engi neer shall identify areas where conflicts will occur or
may |ikely occur.

C. Desi gn of the proposed water |ine nust be done to avoid conflicts, or
where it is not practical to do so, the septic tank and drainfield
system shall be altered or redesigned to avoid proposed water |ine.

D. In cases where alterations of the drainfield systens are likely to
occur, the Design Engineer shall have bid proposal reflect a bid item
to include such work.

E. The alteration work nust be done prior to start of water line in the
area of the conflict and this reflected in the bid docunents.

F. The Utilities Construction Section's inspector shall work closely
with the |ocal Health Departnent to ensure that the contractor
obt ai ns appropriate inspections.
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Appendi x 12

Overal | Water/Wast ewat er
System Pl an Requirenments

Checkl i st for over al | wat er / wast ewat er system plan subm ssi on
requi rements.

| . CGeneral plan requirenents for both water and wastewater systens:

A The location of all existing water and wastewater |ines
with the size and reference distance identified. Also, the
near est appurtenance such as a manhol e or valve are shown.

B. The accurate |ocations of all existing utility easenments.
The easenents denote the proper w dth and permanent/
t emporary status.

C. Existing and proposed storm sewer, gas or other |Iines
(which my cause a conflict wth Proposed wat er and
wastewater lines at the tine of installation) are shown.

D. Al'l existing and proposed roadways with the name, state
route nunmber, and right-of-way w dths are shown.

E. Adj acent property owners' nanmes are shown.

F. Proposed, existing, and original ground elevations are

shown at 5 foot vertical contour intervals, and includes
per manent or established benchmarks within the area.

G Al l plans have a north directional arrow, oriented towards
the top of the sheet.

1. Wastewater System Plan includes the follow ng design informtion:
A The routing and size of all proposed wastewater |ines.

B. Al l proposed/future connection points and the associ ated
easements for all adjacent properties.

C. A detailed hydraulic analysis for the Proposed system
including the overall service area for all trunks and/or
sub-trunks, are included with the plans. Also, all of the
appropriate |l and use densities for each area are shown. The
anal ysis covers any upstreanm adgacent properties and, as
deenmed necessary, any portions of the downstream system
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I11. Water System Plan includes the follow ng design informtion:
A The proposed size and routing of all water |ines.

The location of stubs and easenents(if necessary) for
future service to adjacent properties.

C. The location of the closest existing valve from the
proposed tie.

D. Devel opment densities for each area within the proposed
devel opnent .
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APPENDI X 13
DRAW NG QUALI TY CONTROL SPECI FI CATI ONS

Cener al

1.01 Al plans submtted to the Utility Departnment for review
shall conformto the mninumlegibility and quality contro
requirenments of this Section. Any drawing submtted for
revi ew which substantially does not neet this specification
w Il not be accepted for review

1.02 Al  plans shall conform to the requirenments of other
Sections of the specifications as to size, form and
content.

1. Documents on Paper

2.01 General Description
A Plans submtted to the Utility Department shall be
direct prints by the Diazo or simlar process, in
bl ueli ne or bl ackline, on paper equal to the products
of the Azon Co. Phot ocopies or telefacsimle

reproductions are not acceptable for plan review, but
may be submtted for information or prelimnary review
pur poses.

2.02 Legibility

A. The contrast of the printed material shall be high
with blank areas being as white as possible, and all
information being as dark as practicable, while
remai ni ng clear and di stinct.

B. Shadi ng, especially that done by filling in with a
pencil or the use of the darker shading film shal
not be used on the drawi ngs where it will occlude any

ot her information, such as on the plan views of paved
areas. Areas to be set off may be acconplished by
stippling (maxi num density 21 dots per linear inch

m nimum 10 dots per linear inch); or by hatching or
cross-hatching with maxi mumline wi dth of 0.30 mm (#00
pen) and mnimum |line spacing of 1/10" where this
nmet hod does not obscure other information.

C. Line work shall be consistent and sharply defined
with the best results usually obtained from ink on
pol yester film The mnimum line wdth shall be 0.30
mm (#00 pen), with the majority of the work in the
w der pen sizes.
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D. Lettering (text) shall be consistent and clear, with a
m ni mum hei ght of 0.100" (10 pt.) and mninmum |ine
width of 0.35 nm (#0 pen). The | arger type shal
have correspondingly wider line widths. The preferred
font shall be sans serif engineering (LEROY) in
vertical or 67¥ slant, all capitals.

E. Al information nust be contained within the borders
of each sheet, particularly on the plan and profile
sheet s.

F. No photographs, or prints or reproductions of
phot ographs, shall be a part of any draw ng.

Specifically, aerial photography may not be used in
the plan views or at any other | ocation.

[11. Docunents on Electronic Mdia
3.01 General Description

A Drawi ngs submtted on el ectronic nedia nust conformto
all the requirenents of this Section, and with the
follow ng requirenents.

3.02 Conmpatibility

A. Docunent nmust be conpl etely conpati bl e wi th
Chesterfield Utility Departnent software.

B. Docunments created on conpatible software should be
received in their standard file formats - for exanple,
Aut oCAD docunents should be received in .DWG formt.
The Engi neer needs to be aware of discrepancies due to
different versions of the software; the Utility
Departnment nust be able to work with the nedia
received and send out revisions the Engineer can
utilize.

C. All correspondence is to be received in WrdPerfect
format or in standard ASCI| format.

D. Al l CAD docunments to be received nmust be in standard
Aut oDesk - Aut oCAD. DWG Rel ease format conpatible to
the UWilities Departnent. These docunments must be free
of any third party software restrictions. Restrictions
must be purged off the files before sending to the
Utilities Departnent.
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APPENDI X 14
WATER FLOW TEST SUBM TTAL AND APPROVAL PROCEDURES

The follow ng procedures nust be adhered to by the devel oper or his agent
to insure and verify that public water is available to neet the fire flows
and donestic demands as required to serve an existing and/or proposed
devel opnent :

| . Start Poi nt

The devel oper:=s engi neer nust request a hydraulic nodeled flow test at
the start of design for their project. This "start point" request
must be submtted in witing (faxes are accepted) and nust include
the follow ng information:

A A sketch, map, or section of plan sheet that clearly shows the
| ocation of the proposed tie-in point(s) or the hydrant(s)
nearest to the proposed tie-in point(s) where the start point
test(s) are to be run.

B. A fax nunmber to return the results to the engineer.

1. Site Plan Process

Once the engineer has the "start point" results and conpletes their
design of the project, results of hand witten or nodeled flow
cal cul ati ons supporting their design nust be submtted directly to

the Uilities Departnment for review and approval. These results
shall include the following information as shown on Standard Det ai l
DES- 5:

A. Static pressures at all on-site hydrants and the sprinkler

system connection (the hydrant, tee, reducer, or other fitting
nearest to the public side of the double check assenbly).

B. Verification that the required 1SO total flow requirenments can
be supported by the on-site hydrants. The |ISO cal cul ati on sheet
must be included in the submttal. The 1SO total flow
requi rements nust be divided between the on-site hydrants and
the test run sinultaneously. The 1SO cal cul ation sheet will
indicate the required flow and the nunber of hydrants required
for the site.

1. If the nunmber of hydrants on the site plan matches the
nunber of hydrants indicated as needed on the 1SO
cal cul ation sheet, each hydrant is first tested at 1000 gpm
and then the flowtest is run by dividing the 1SO required
fl ow evenly anong the new hydrants and running the hydrants
si mul t aneousl y.
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2. I f the number of hydrants on the site plan exceeds the
nunmber of hydrants indicated as needed on the 1SO
cal cul ati on sheet (this may occur due to spacing or other
consi derations), then an additional test nust be perforned
prior to performng the SO test. Each hydrant on the site
pl an must be tested at 1000 gpm each individually and the
resi dual pressure for each hydrant recorded. The |SO test
is then performed by flow ng a nunber of hydrants equal to
the anount indicated as needed on the 1SO calcul ation
sheet, and by dividing the 1SO required flow evenly anpbng
the 1SO required hydrants and run sinultaneously. The
hydrants to be flowed in this test is determ ned by using
the hydrants with the |owest residual pressures in the
i ndi vidual test. The remining hydrants will not be used
in the sinmultaneous test.

C. A mailing address and fax nunmber for the engineer.

The flow test information nust be submtted in the formof a sketch
and table and may be done by hand as long as they are |egible (see
format as shown on DES-5). Hydraulic nodel printouts are
unacceptabl e for review

Once the results are submtted in the proper format, the submttal
will be reviewed by County staff. Should there be any discrepancy,
t he engi neer shall be contacted and the discrepancy resolved. If any
of the aforementioned standards cannot be met, the Fire Departnment
shall be contacted. The engineer is required to nmodify the project
to accommdate the standard and submit revised flow test results,
unl ess an exception is approved by the Chesterfield County Fire
Departnment. Any significant changes in the site plan [ayout required
by the Utilities Departnent site plan review staff or by the Fire
Departnment will require that revised flow test results be submtted
for review

Once the project flows are approved, the "start point" curve and
cover letter is to be included on the plans (see Standard Detail DES-
6). This data/information nmust be put on the Utility plan sheet or
Overall Uility plan sheet along with the I SO cal cul ation sheet. |If
the static pressures are such that an individual PRV or booster punp
(greater than 80 or less than 40 psi, respectively) is needed, this
information will be indicated on the cover page of the response
letter to the engineer.

I11. Residential Subdivision Construction Plan Process

Once the engineer has the "start point" results and conpletes their
design of the project, results of hand witten or nodeled flow
cal cul ati ons supporting their design nmust be submtted directly to

the Uilities Departnment for review and approval. These results
shall include the following informati on as shown on Standard Det ai l
DES- 4.
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A. Static pressures at all proposed hydrants.

B. Verification that the proposed hydrants neet flow test
requi rements of 1000 gpm at 20 psi residual for each hydrant.
Hydrants are to be tested individually.

C. A mailing address and fax number for the engineer.

The flow test information nust be submitted in the formof a sketch
and table and may be done by hand as long as they are |egible (see
format as shown on DES-4). Hydraulic nodel printouts are
unacceptabl e for review

Once the results are submtted in the proper format, the submttal
will be reviewed by County staff. Should there be any discrepancy,
t he engi neer shall be contacted and the discrepancy resolved. [|f any
of the aforenentioned standards cannot be met, the Fire Departnment
shall be contacted. The engineer is required to nodify the project
to accommpdate the standard and submt revised flow test results,
unl ess an exception is approved by the Chesterfield County Fire
Departnent. Any significant changes in the site plan |ayout required
by the Utilities Departnment site plan review staff or by the Fire
Departnment will require that revised flow test results be submtted
for review

If the static pressures are such that individual PRV s or booster
punps (greater than 80 or |less than 40 psi, respectively) are needed,
this information will be indicated on the cover page of the response
letter to the engineer.

V. Tentative Subdivision Process

For Tentative Subdivision plans, the rules for Residential
Subdi vi sion Construction Plans (lI11) apply with the follow ng
excepti ons:

A For tentatives where the entire developnent is shown, the
engi neer nmust submt a flowtest for the entire subdivision. |If
the subdivision is to be phased, a water phasing plan nmust be
submtted that denonstrates the ability of each phase to achieve
the required fire flows independently of any future phases.

B. For tentatives where only part of the entire devel opnent is
shown, the engineer nust submt a flow test for the entire
devel opment and for the individual tentative. A water phasing
pl an nust also be submtted that denonstrates the ability of
each phase to achieve the required fire flows independently of
any future phases. An overall devel opnent water/wastewater
master plan may be required depending on the conplexity of the
devel opnent .
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C. Al'l tentatives nust show individual fire hydrants in a | ayout
approved by the Fire Departnment and flows are to be tested for
each hydrant. Tentatives should al so take particular high and
| ow el evations into account for static pressure tests and for
fire flow tests.

V. Overal |l Devel opment Wat er/ Wast ewater Master Plan Process

For Overall Master plans, the rules for Residential Subdivision
Construction Plans (111) apply with the foll ow ng exception:

A. The overall plan nmust denonstrate the ability of the proposed
system to achieve the required fire flows. In lieu of
i ndividual fire hydrants, tees, reducers, ends of |ines, and

sel ected high and | ow points should be calculated for static
pressure and fire flows.
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